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HISTORY OF ELECTRICAL TRANSMISSION 


BY 


(This series of articles traces the early history of 
1900. Subsequent progress is briefly summarized. 
while a student at Stanford University, he now being 
Standard Oil Company of California.—The Editor.) 


The transmission of mechanical energy to a dis- 
tance, by the expedient of converting it into electrical 
energy at the point of generation, and reconverting it 
into mechanical energy at the point of application, 
dates from the famous experiment, or accident, of 
Gramme and Fontaine at the Vienna Exposition in 
1873. Accounts of this experiment differ widely; but 
a comparison of the most authentic seems to indicate 






10,000 Volt Transmission System Installed in 1896 by the 
Power House and 
that the discovery was purely an accident. One of 


the Gramme dynamos at the exposition was running, 
and an attendant unknowingly connected it to a cir- 
cuit to which was connected an exactly similar dy- 
namo at rest. This second machine started turning in 
the opposite direction from the one already running— 
and electrical transmission of energy was an accom- 
plished fact. 

This first motor was successfully used for operat- 
ing a pump and doing various small bits of work about 
the exposition, and as a result of these experiments, 


the 


G. O. WILSON. 


the transmission of energy from its infancy until 
They represent the painstaking studies of the author 
associated with the engineering department of the 


Gramme has been generally honored as the father of 
the electrical transmission of energy. His right to 
this title was challenged in 1891 by A. M. Tanner, 
who published a series of articles in the London 
“Electrical Review” of that year purporting to show 
that the system had been known to several other sci- 
entists before 1873. He said that Professor Jacobi 
mentioned the scheme as being perfectly possible, in 
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Redlands Light & Power Company Bet ween the Mill Creek 
City, of Redlands. 
a memoir which he published in 1850; that Dr. Sin- 


stedden described an experiment similar to that of 
Gramme’s in the “Analen der Physic” in 1851; and 
that Professor Pfaundler of Innsbruck mentioned the 
possibility of the process in 1867 and carried out ex- 


periments to prove his theory in 1870. The “Elec- 
trical World” of New York, Vol. 2, 1883, brought 


forth a claimant to early honors in the person of Dr. 
Antonio Pacinotti, who described the principle of the 
reversibility of the dynamo in an article in “Il Nuovo 
Cimento” for June, 1864. Tanner also cited a French 
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patent, No. 2214, issued to one Henry Gilbie in 1855, 
describing transmission of electricity to a distance and 
methods of utilizing it in cars; and another French 
patent issued to Cazal in 1864, which described a 
dynamo driven by a windmill, the current from which 
was used to operate motors driving cars. Gilbie is 
quoted as expressly stating that the invention was not 
his, but was the product of Alexander Besolo, and 
Tanner consequently names Besolo as the father of 
electric transmission. But the work of all of these 
men either never got beyond the patent drawings 
and models, or was of a purely laboratory character, 
insignificant in size of machines and amount of work 
done, and Gramme and his collaborator Fontaine seem 
to deserve the honor of being named the first to have 
demonstrated the possibility of employing the elec- 
tric current to transmit mechanical energy from one 
place to another. 

The date of the first commercial use of electricity 
as a motive power is also rather obscure. Here again 
Tanner brings forward a very early claimant, stating 
that Eugene Regnault in 1858 was the first man to 
utilize electric power for driving a commercial ma- 
chine. The first definitely described application was 
in the Artillery Works of St. Thomas d’Aquin. In 
this shop there was an accurate dividing machine 
driven by an electric motor which derived its current 
from an adjacent storage battery; under the order's 
of the president of the French committee on artillery, 
the battery was replaced by a Gramme generator 
placed in another part of the shop, and driven from 
one of the main shafts. The “transmission line” from 
motor to generator was 200 meters long; and the in- 
stallation was described as saving much trouble in 
comparison with the storage battery plant. 

Another so-called “first commercial application of 
electricity” was at Sermaige, France, where a motor 
drawing current from a Gramme generator was used 
in 1878 to run a hoist at a beet sugar works; and 
still another was at Shaws Water Chemical Works, 
England, where in 1878 a water-fall behind the works 
was caused to drive a Gramme generator, which trans- 
mitted “through the various departments of the works 
to a motor in the engineer’s shop 150 yards distant, 
this motor being used to drive various small saws, 
mills, and the like.” The French installation at the 
artillery works seems, however, to -be the first au- 
thentic commercial example of the transmission of 
energy by means of the electric current. 

A Frenchman was also the first to investigate the 
problems of distances measured in miles rather than 
yards. About 1880 M. Marcel Deprez brought for- 
ward a theory that the efficiency of electrical trans- 
mission was fifty per cent, regardless of the length of 
the transmission line. He worked out an elaborate 
mathematical proof in support of this theory, which 
attracted great attention. 

In order to give him an opportunity to demon- 
strate his proposition, the authorities of the Munich 
exposition in 1881 asked him to set up a model trans- 
mission plant from Munich to Miessbach, a town 37 
miles distant. This he immediately set out to do; 
and for the purpose of accurately and simultaneously 
measuring the electrical quantities at the two ends 
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of the line, he decided to place generator and motor 
in the same room at Munich, connecting one pair of 
terminals by the long loop of wire from Munich to 
Meissbach and return, and the other pair by a short 
wire. Considering that the resistance of the loop, 
which was of iron telegraph wire, was about 900 ohms, 
and of each of the armatures was 460 ohms, Deprez 
achieved a high efficiency in this first long distance 
transmission. He brought his results forward as proof 
of his theory, and they were accepted as such by the 
French Academy; but the English engineers attacked 
the validity of these results because, as they pointed 
out, the short connecting wire between the machines 
was not earthed, and as a result, leakage from the 
wires of the loop increased rather than reduced the 
efficiency. To this Deprez replied that the line had 
been tested for leakage, and it was found to be less 
than two per cent; but M. Hospitallier pointed out 
that this measurement of leakage was worthless, for 
it was made in dry weather, and with low impressed 
voltage; while the transmission experiment was car- 
ried out in a heavy rain, and with a direct voltage of 
over 2000 volts. 

Deprez was, however, warmly supported by Hertz, 
the editor of La Lumiere Electrique, and with this 
encouragement, and financial backing furnished by the 
Rothchilds, who had become interested, he began in 
1884 the preparations for a much larger project, the 
transmission of power from Criel 24 miles to Paris. 
He designed a direct current generator to deliver 20 
amperes at 7500 volts, and a similar machine to be 
used as a motor. He placed both machines in the 
same room, as at Munich, claiming that the objections 
of the English engineers to such a loop system were 
swept away by the fact that accurate measurements 
of leakage and resistance of the line were taken at 
the time of performing the experiment, but overlook- 
ing the fact that these measurements were made with 
low voltage. The wires of the 48 mile loop were 
of phosphor bronze, wrapped in hemp soaked in resin 
oil, and enclosed at first in lead tube. On account of 
the fact that this lead tube proved to be of little 
value as protection against mechanical accident, while 
its condenser action was a serious detriment, it was 
subsequently removed. The line suffered from many 
serious accidents; trees fell against it, it was shorted 
onto other lines and to ground, and other troubles 
beset the promoters. But finally, in 1886, Deprez 
proudly brought forth his results, which purported to 
show that the transmission had been successfully ac- 
complished. with an electrical yield, based on ‘the 
voltage ratios at the ends of the line, of 77 per cent 
and a mechanical yield, based on dynamometer read- 
ings on the generator and motor, of from 47 to 53.4 
per cent. 

These results were again bitterly attacked by 
the English engineers, because of the use of the un- 
earthed loop, and because of the prohibitive cost of 
the experiment necessary to handle such a relatively 
small amount of power. M. Hospitallier tersely re- 


marked that “a costly plant had been erected for the 
purpose of transmiting 100 horsepower from Crieil to 
Paris, and had only succeeded in transmitting 40 
horsepower from Criel—to Criel.” Viewed in the light 
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of present day transmission practice, Deprez’ experi- 
ments were of an utterly useless character; the resist- 
ances he employed were ridiculously high, and his cost 
per horsepower transmitted was prohibitive. But 
it must be remembered that he was an absolute pio- 
neer in the field, and much credit is due him for even 
the unsatisfactory beginning, which he succeeded in 
making of the solution of the problem of transmis- 
sion. 

While these experiments, interesting from a sci- 
entific point of view, but fruitless as a demonstration 
of the commercial possibilities of electricity, were 
being carried on, engineers throughout the world were 
studying the relative merits of the various systems of 
power transmission in vogue, and electricity was being 
given many opportunities to demonstrate its superior- 
ity over compressed air, steam, or belts. In Switzer- 
land, the first long distance transmission was installed 
at Turin in 1884, power for 60 incandescent lamps 
being transmitted 6% miles to Lanzo at the high 
direct voltage of 10,000 volts, obtained by connecting 
several generators in series. 

A much larger plant, in which 250 horsepower 
was generated hydraulically, was installed in 1886; 
from this plant 60 h.p. was transmitted 2 miles at 
1000 volts d.c., and used at the receiving end for 
driving motors, and the rest of the power was trans- 
mitted 3% miles at 1800 to 2000 volts a.c., single-phase, 
and used for lighting. This separation of the loads ac- 
cording to the class of service was typical of the 
electrical industry before the introduction of multi- 
phase alternating currents and motors. 

The inapplicability of the alternating current to 
power work in these early days was the underlying 
cause of the rapid development of the direct current 
system in Europe; and it is perhaps because large power 
development in the United States did not begin until 
after the introduction of alternating current motors 
that the alternating practice has always been almost 
universal in this country. The first use of alternating 
current for power and light on the same circuit was 
when a generator was installed in Austria-Hungary 
in 1889, 25 amperes being transmitted 1% miles at 
2000 volts. 

The high cost of fuel for the operation of mines 
in New Zealand and Australia, and the abundance of 
water power in those countries, led to the early de- 
velopment of electrical power there. The first plant 
was installed in New Zealand in 1885, power to operate 
20 stamp mills being generated at a waterfall 2 miles 
from the mine, and transmitted on copper telegraph 
wire. A larger plant was installed in 1886, 53 h.p. 
being transmitted 3 miles on No. 8 B. W. G. wires at 
2000 volts d.c. The generators of this power were 
connected in parallel, this being the earliest record 
of such connection. 

Mines were the scenes of early installations in 
other parts of the world as well. One of the first 
power plants installed in the United States was the 
one at the bottom of a 1650 ft. shaft in a mine in the 
famous Comstock district, completed in 1889, where 
780 h.p. direct current was generated and transmitted 
up the shaft and along the surface one mile to the 
stamp mills. The only earlier plant of notable size 
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in the United States was in Boston; in 1885 the larg- 
est generator in the country was installed there, and 
the 300 amperes which it delivered at 123 volts were 
carried three-quarters of a mile over the house-tops. 


During these years, some startling claims were 
made for the commercial possibilities of electric power 
plants. All the articles dealing with this question 
began their discussion by assuming that the company 
could safely contract, on the horsepower year basis, 
for double the power capacity of its station. With 
this generous assumption, and the high rate of $125- 
$150 per h.p. year for the energy, which was evidently 
the prevailing price for steam power, net profits from 
65 to 150 per cent per year were claimed to be easily 
returnable from an electric plant. The first man who 
realized that contracts covering 200 per cent of the 
capacity of the plant were too large was Frank J. 
Sprague, who read a paper before the Franklin Insti- 
tute in 1889, stating that the power contracted for 
might be “somewhat above the capacity of the sta- 
tion.” 

In the early nineties, three projects in different 
parts of the world were typical of the highest de- 
velopment of the electrical art at the time. In Eu- 
rope, the transmission of about 200 h.p. of electrical 
energy from Lauffen to the electrical exhibition at 
Frankfort, a distance of 110 miles, was the greatest 
triumph in the world at that time. The generator at 
Lauffen was a Brown three-phaser, Y-connected with 
neutral grounded, having a voltage from each line to 
neutral of from 45 to 60 volts, “depending on the 
amount of power leaving the station.” This was 
stepped up, in transformers having a ratio of 160:1, 
to a line voltage of 12,000 to 16.000. The transmis- 
sion wires were of hard-drawn copper 160 mils in 
diameter ; they were carried on oil insulators, mounted 
on poles about 26 ft. high and 200 ft. apart. At the 
exposition, the power was used to drive a 110 hp. 
motor belted to a centrifugal pump which produced 
an artificial waterfall, and to light 1100 sixteen c.p. 
lamps. 

The plant was so up-to-date in most of its de- 
tails, that the method of operating seems strikingly 
obsolete. Leaving the Lauffen station, the line wires 
were first carried to two poles close together, be- 
tween which the current in each line passed through 
fuses. When the operator at Frankfort desired to 
have the plant at Lauffen shut down, he lowered a 
heavy short-circuiting bar across his lines at the Ex- 
position; this of course blew the fuses at Lauffen, 
causing the turbines to race, and the operator to 
shut down. After the generators were stopped, the 
Lauffen operator would replace the fuses, and connect 
a telephone to the line, establishing communication to 
Frankfort and learning from the operator there when 
to start up again. 

The efficiency of the transmission from generator 
shaft to motor shaft was about 74 per cent. This high 
figure led the engineers of the day to hail the project 
as a magnificent success, removing the last doubts of 
the feasibility of long distance transmission. But the 
fact was evidently overlooked at this time that the 
energy thus delivered to Frankfort cost about five 
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times as much as it would have if generated in the 
city with steam power. 

In England, the greatest electrical project of this 
period was the Deptford Central Station, for supplying 
power to London, 14 miles away. This was of course 
a much shorter transmission than at Frankfort, but 
the power transmitted was enormously greater. The 
project was launched in 1888, and placed under the 
supervision of the engineer, Ferranti. After several 
years of hard work, disappointments, and deferred 
promises, it was finally put into operation in 1891. 
The original plant contained two 1500 h.p and 625 
h.p. single-phase Ferranti alternators. At the time 
of starting, a 10,000 h.p. unit of enormous size was 
planned as the first addition, but this was evidently 
never installed, for a description of the station written 
in 1895, spoke of the “new machines of 1000 kw. ca- 
pacity.” 

The plant labored under great difficulties at the 
start. -A distastrous fire as the result of an are at 
the Grosvenor Galleries substation shook public con- 
fidence in the feasibility of the high transmission volt- 
age, 10,000 volts. Ferranti was forced out of the com- 
pany and out of England. The voltage was reduced 
to 5000, with corresponding loss of efficiency. In 
1895, however, all these early difficulties had been 
overcome; for the above-mentioned account of the 
station written at that time described an enlarged 
plant operating successfully at 10,000 volts. 

While these projects at Frankfort and Deptford 
were the most prominent examples of electrical power 
transmission on the continent and in England, re- 
spectively, many other projects of almost equal im- 
portance were being constructed during the early 
nineties. After the close of the Frankfort exposition, 
the power generated at Lauffen was transmitted six 
miles to Heilbron at 5000 volts. In Italy, transmis- 
sion of power from Tivoli to Rome, a distance of 17 
miles, was accomplished in 1892. This marked the 
successful completion of an early development of 
power in Rome; for the steam plant constructed there 
in 1896 was the first a.c. central station operating at 
high voltage with an underground distributing sys- 
tem, and transformers connected in parallel. Two 
alternators of 150 h.p. each were installed at this time. 
About the same time a small local hydraulic plant 
was built at Tivoli, and enlarged in 1888. When the 
demands of the Roman steam plant became too great, 
it was decided to further enlarge the hydraulic devel- 
opment at Tivoli, and connect this station with the one 
at Rome. Six generators, delivering 42 amps. at 5100 
volts, giving a total capacity of about 1250 k.v.a., 
were installed, and the seventeen mile transmission 
line was completed and put into operation in 1892. 
The efficiency of the transmission system was de- 
scribed as 80 per cent. 

In France, a hydraulic plant of 300 h.p., trans- 
mitting nine miles from Rivel to Domene was in op- 
eration in 1891, and enlargement to 2000 h.p. was 
contemplated. Early in 1894 a plant generating 600 
kw. was completed at Chambery, the power being 
transmitted 11 miles. 

In Switzerland, the great abundance of water 
power led to the early development of a large number 
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of small hydraulic plants, delivering power over a 
radius of a few miles. In 1893 the longest transmis- 
sion line in Switzerland was the 17.2 mile line car- 
rying power from a hydraulic plant to Biberist, 262 
h.p. being transmitted at 5000 to 6000 volts d.c., at 
an efficiency of 85 per cent. A much larger plant was 
completed in 1895, 1285 kw. being transmitted from 
Locle to La Chauz-de-Fonds, a distance of 28.8 miles, 
at 14,400 volts d.c. These two large plants, as well 
as most all the small ones, were operated on the Thury 
direct current series system: In fact, the great Swiss 
engineer who perfected this system had such a wide 
influence in his native country that a majority of its 
transmission lines even today are operated on the 
Thury system, in spite of the advantages of three- 
phase operation which American practice has demon- 
strated. 

In America, the first long distance transmission 
line was built at San Antonio, in Southern Califor- 
nia, in 1892. On this line 800 h.p. was transmitted 28 
miles at 10,000 volts, the current all being used for 
lighting. Another installation in this year was at a 
mine at Ouray, Colorado. The power transmitted 
was much less, and the distance four miles shorter 
than at San Antonio; but the rugged character of the 
country through which the line was built, a great deal 
of it being above the timber line in the Rockies, marks 
it as one of the achievements of the electrical devel- 
opment of this country. Another Colorado plant built 
in 1892 was the three mile line built to the mine 
of the San Miguel Consolidated Mining Company, at 
Telluride, 120 kw. being transmitted over this line 
at 3000 volts, single-phase. 

As noted above, the San Antonio plant transmit- 
ted current for lighting only; the first long distance 
line in America for joint power and lighting purposes 
was from Mill Creek to Redlands, Southern California, 
where in 1893, 500 kw. was transmitted 7% miles at 
2500 volts, 3-phase. This was the first 3-phase plant in 
the United States; before the end of the same year, an- 
other was installed at Hartford, Connecticut, where 
300 kw. was transmitted 11 miles at 5000 volts. This 
latter plant was built to replace the single-phase plant 
that had been delivering power for lighting over the 


same line since 1891. 
{To be continued.] 


Portable electric lamps are finding increasing 
favor for use in mines. The U. S. Bureau of mines 
recently investigated a number of lamps submitted 
for the purpose of establishing their safety and has 
approved of three of them for use in gaseous mines. 
The Bureau’s proposed specification for minimum per- 
formance call for an intensity of 0.4 c.p. at all times 
with a flux of 3 lumens for hand lamps and 1.5 lumens 
for cap lamps to be maintained for 12 hours per 
charge. The bulbs should not vary more than 15 
per cent below the average candlepower nor consume 
more than 10 per cent above the average current con- 
sumption, having an average life of 300 hours for pri- 
mary batteries and acid storage batteries and of 200 
hours for alkaline storage batteries. These batteries 
should have an average life of 3600 hours and 7200 
hours respectively, 
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AUTOMATIC ELECTRIC OPERATION OF OIL 
WELLS. 
(An interesting description of the satisfactory re 
placement cf steam and gas power by electric motors 

for the operation of oil wells is here given. We are 

indebted for the text and cuts to the San Joaquin 

Light & Power Corporation, from whose magazine 

the article is taken.—-The Editor.) 

With the adoption of electricity as a motive 
power on the leases in the Kern River oil fields of 
California, there has come about a gradually increas- 
ing efficiency in the operation of these properties and 
a corresponding decrease in operation costs. A greater 
economy and much more simplified methods of con- 
ducting the work necessary on an oil lease are per- 
mitted by the electric drive. Improvements have been 
continually advanced until the state of automatic op- 
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eration has been practically reached. Save for the 
services of one man whose work it is to make the 


rounds of the property to see that all cables are intact, 
the oiling devices are working properly and no parts 
are out of order, there is an oil property in the Kern 
River fields that is as near automatic operation as is 
possible to be. 

This is the Central Point Division and Red Banks 
property of the Associated Oil Company. A 35 h.p. 
motor is operating a pumping jack by means of which 
sixteen wells and a line pump are being worked, and 
from this one central power station all of the energy 
necessary to raise the oil to the surface and conduct 
it to its place of disposition, is provided by the sim- 
ple act of turning on an electric switch. After being 
raised out of the ground, the oil is automatically han- 
dled through a pipe line and 
heating plant. The production 
end is equally as simple, as an 


automatic oiling device does 
away with the attendance ot 
cilers and pumpers, firemen 


and engineers, and except for 
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the services of a man to apply oil 
to the eccentric on the jack once a 
day, the lease could go on operating 
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and two crews of oilers and 
pumpers, meaning in all the em- 
ployment of from eight to 
twelve men for a lease of this 
size, according to the number of 
wells they are individually as- 
signed to handle, all of the 
work is now automatically 
done by the motor. The big 
steam plant which developed 
340 h.p. is now standing idle, 
while a little motor of about 
one-tenth that capacity is now 
supplying the energy to con- 
duct the operation of the prop- 
erty. At one time in the his- 
tory of this lease, the jack was 
operated by a gasoline engine 
but it was discarded in favor 
of the electric motor. 

This ideal condition of op- 
eration is made possible by the 
introduction of the pumping 
jack. The jack is a power 
head, built on the theory of 
an eccentric that is generally 
situated in the middle of a 
group of wells, and at different 
points on the eccentric yoke 
cable lines are connected and 
each in turn is tied to a rocker 
beam at the well head. While 
it may be operated by steam 
or gasoline engines and elec- 
tric motors, operation by elec- 
tric motor is far more eco- 
nomical and satisfactory and 
affords a saving in expense 
equally as much, if not more, 
as is made by the individual 
oil well motor. The ordinary 
constant speed motor can be 
used to operate a jack. It is 
generally connected to the 
jack shaft through a friction 
clutch, in some instances driv- 
ing the friction clutch by a 
Morris chain drive, but more 
commonly with the ordinary 
leather belt. The outfit is sim- 
ple and the installation very 
cheap as no special electrical 
apparatus is required other 
than the ordinary constant 
speed motor. 


The jack and motor are 
housed in the same building, tanks. 
the motor at one end and the 
jack at the other. The type of jack employed on the 
Central Point property is known as the Fulton power 
jack and is operated by means of gears on the counter 
shaft and two eccentrics on the top of the shaft which 
extends through the roof of the jack house. To these 
eccentrics jack lines, or aerial cables, are attached and 
strung through the air by means of small pole lines 
to the oil wells to be operated. Although it is 
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Upper view shows oil leaving well and flowing into receiving tank, from which it 
gravitates to settling tank housed in building in middle picture. Here it is 
pumped through line to gas heater, shown in lower picture, and on to storage 


designed that the jack is to be in the center of a 
group of wells, the cables are often from 150 to 1000 
feet in length and occasionally some wells are as far 
distant as a half of a mile from the power station. 
Any number of wells can be connected up in this 
way, provided sufficient motor power is provided to 
handle them. With so many lines working from the 
two eccentrics it is necessary to balance the power 
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so as to get the load on the four corners with the 
minimum amount of horsepower, and in order to do 
this “butterflies” are constructed. These are huge 
poles which divert certain of the cables at an angle 
sufficient to equalize the load in all directions. 

Pumps for forcing oil through the pipe lines, as 
well as raising it out of the wells, are also connected 
to the jack and in this manner it is possible to pro- 
duce the oil and transport it from the property in 
one and the same operation. Rocker beams are 
placed over the well heads and pump heads, and the 
action of the eccentrics works the beams back and 
forth, thus giving the pumps the necessary play. 

With the starting up of the motor all of the 
wells and pumps connected to the jack shaft are 
started at work, and thereafter there is but little 
need of attention. The work of the oilers is dis- 
posed of by an automatic oiling system installed in 
the jack house. The oil is gravitated through all of 
the bearings of the motor drive and jack shaft, and 
the waste is drawn off into a small basin on the side, 
from which it is utilized to oil the eccentrics. It is 
necessary for a man to perform this operation once a 
day. 

To fully understand the automatic operation of 
the lease, following the oil in its course from the 
well to the shipping track will assist. The oil is de- 
livered from the wells into sumps of small delivery 
tanks from which it is gravitated to a large settling 
tank. Here a 6 inch pump, which is operated by 
means of the jack, forces it into the delivery pipe line 
under about 20 pounds of pressure. On the way, 
however, it automatically passes through a gas heat- 
ing furnace, which increases the temperature so as 
to make it flow readily, a condition necessary for the 
free transportation of petroleum of heavy gravity and 
particularly so during the winter months. The pres- 
sure supplied by the jack pump is sufficient to run 
it into the furnace and out again, and thence on 
through the line to a 14,000 barrel concrete storage 
reservoir at a far end of the property where it is con- 
tained until ready for shipment. It is then run by 
gravity out into shipping tanks and measured either 
into tank cars or tank wagons as the case may be. 

In connection with the automatic operation of 
this lease, the heating furnace is of particular inter- 
est. The furnace is built on the hillside consider- 
ably lower than the pipe line. It is fired by natural 
gas obtained from the wells on the property and two 
gas. pumps keep up the pressure necessary to feed 
the furnace. The inlet pipe is 554 inches in diameter 


and is conveyed to the furnace through the 
flue, which is buried beneath the surface of 
the ground along the hillside so as to give the 


oil entering the furnace the benefit of the stack tem- 
perature. The oil then goes through 640 ft. of 3-inch 
coils, passing out of the furnace through a 3 in. outlet 
pipe after having attained the temperature of 200 
degrees. No further pressure is necessary in its 
transit to the big storage tank and in this movement 
it loses but 3 degrees in its furnace temperature. 

The furnace is a type of many similar furnaces 
erected throughout the field for this purpose and is 
ideal in its construction. The coils are divided into 
four rows, each containing an equal length and by 
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means of a perforated arch the first two rows are 
heated first. The heat is then conveyed to the rear 
end of the furnace by means of a baffle plate and then 
brought to the front over the remaining two rows of 
coils. The furnace is capable of generating 1000 de- 
grees of heat, but it is so perfectly utilized that the 
stack temperature does not vary beyond 160 to 180 
degrees. 

The temperature of the oil as it is taken from 
the wells varies from 50 to 60 degrees in winter, to 
100 degrees in summer. It is of heavy gravity, the 
only quality produced in the Kern River field, and 
requires additional heat before it can be easily han- 
dled. The temperature is generally raised to 200 de- 
grees, at which figure it is most easily worked with. 
The problem of heating oil has always been before 
the operators and at times it has proven very costly. 
This automatic gas burning furnace requires the at- 
tention of no firemen or other attendant, the gas 
pumps always maintaining the pressure necessary. 
The furnace will heat 1000 barrels of oil daily, 
although under the present conditions about 600 bar- 
rels are being heated. 

The Central Point Division and Red Banks is 
held out as a model of an electrically equipped lease. 
The results attained have been eminently satisfac- 
tory, the daily cost of operating the producing wells 
having been reduced to a minimum. 

The installation was made under the supervision 
of Charles L. Easton, electrical superintendent of the 
Bakersfield district of the San Joaquin Light & 
Power Corporation, and its successful operation is 
a source of gratitude to him as it upholds a theory 
he has been working along since the introduction of 
electricity on oil leases was first undertaken. This 
property is now a show place and operators inter- 
ested in the motor drive are constantly visiting it 
to inspect electricity in practical operation. 

The electrical feature of the operation of the prop- 
erty is in charge of W. M. Thurston, chief electrician 
for the Associated Oil Company, in the Kern River 
fields, and he and Mr. Easton worked hand in hand 
in developing many of the ideas that were used in 
the final equipping of the :ease. 





Panama Canal toll on cargo tonnage is $1.20 per 
net ton of 100 cu. ft.; the tolls collectible on the net 
ballast tonnage is 60 per cent of the net cargo ton- 
nage charge. 


Electrical seasoning of timber is being success- 
fully employed in Australia by the Alcock Proprietary, 
Ltd., manufacturers of billiard tables. An electric 
current is passed through the wood, the sap acting as 
a conductor, for from four to eight hours, depending 
upon the length and thickness of the wood. Timber 
1x12 ft. can be seasoned in eight hours, but must be 
stacked four or five months after treatment, so as to 
dry out all moisture. Natural seasoning requires four 
or five years’ stacking, and the loss through warping 
and other causes is about 25 per cent. With the elec- 
trical process the loss is less than 10 per cent. Black- 
wood and mountain ash are the woods employed, the 
greener the timber the better the results. 
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ELECTRIC PUMPING OF OIL WELLS. 
BY RALPH ARNOLD AND V. R, GARFIAS. 
(This information is abstracted from Technical 

Paper No. 70 of the U. S. Bureau of Mines, entitled 
“Methods of Oil Recovery in California.” The 
original paper also gives informiilon on the use of 
steam, gas and oil power in the California fields— 
The Editor.) 

The situation of many of the oil fields of Califor- 
nia near the Sierra Nevada Mountains, where per- 
ennial streams are the source of electric power, ac- 
counts for the wide use of electricity throughout the 
San Joaquin Valley fields. The Sierra Nevada forms 
the eastern rim of the valley, and the oil fields are sit- 
uated on the western edge of this depression, between 
the mountains and the important cities on the coast. 
The situation of the fields greatly facilitates the trans- 
mission of the current and lessens the expense for the 
proper looping of the lines. A 60,000-volt loop starts 
from a substation in the San Joaquin Valley and runs 
through the Coalinga, Lost Hills, Belridge, McKittrick, 
Midway, and Kern River fields, thence north to the 
point of beginning, a distance of 370 miles. The sec- 
ondary lines in the oil fields are three-wire lines, and 
supply three-phase current ; commonly there is a fourth 
line for neutral, the voltage being 11,000 volts between 
main lines and 6600 to neutral. These lines are often 
ended in loops in the fields, having pole-top switches 
about every three miles, thus allowing the segregation 
and elimination of any section in trouble and con- 
tinued service to other sections. 

For steady pumping under normal conditions the 
power for electric motors for direct pump drive of oil 
wells should usually average 3 to5h.p. For very deep 
wells or for special conditions 6 or 8 h.p. may be 
needed. 

The usual pumping speed is about 20 strokes per 
minute, but, owing to the need of increasing the speed 
when shaking up the oil, as high as 30 strokes per 
minute may be necessary. For cleaning the well, as 
compared with normal pumping, about double the 
speed and from three to four times the power is re- 
quired. 

In the oil fields as a whole three or four kinds of 
electric motors are in use, all of the alternating current, 
induction type. 


The Single-Speed Motor. 

The single-speed motor, with the standard squir- 
rel-cage rotor, may be first considered. This motor 
operates at one speed only, and its highest efficiency 
is reached when it has nearly a full normal load. In 
common with motors of all types, the current density 
may, for a short time, be increased somewhat beyond 
the safe value for continuous service, and thus the 
short-time (one-half hour, for example,) power ca- 
pacity of the motor may be correspondingly increased 
over normal rating. 

Changes in speed and power may be obtained with 
this motor by introducing one or more of three special 
features, as follows: 

(a) By suitable connections on the frame of the 
motor, the magnetic poles may be combined in groups 
of two, or used singly, as in the standard type. In this 


way the motor may be made to operate with the full 
number of poles or with half that number. 
arrangement will result in doubling the speed. 


The latter 
In this 
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way a speed ratio of 2 to 1 is realized, and with the 
same torque, 2-to-1 ratio for power. 

(b) By using a wound rotor instead of the squir- 
rel-cage construction, and bringing current to the rotor 
through slip rings, it becomes possible, by introducing 
a variable resistance into the rotor circuit, to realize a 
close step-by-step speed variation covering the range of, 
say, 50 per cent to full speed, there being correspond- 
ing ehanges in power. 

(c) By making the field connections in such man- 
ner that the coils can be thrown into either a delta 
or Y connection, the power of the motor at the same 
speed and under the same general current density will 
be increased for the delta connection to a value about 
1.7 times its value for the Y connection. Furthermore, 
by suitable design as to current capacity of coils and 
conductors, the current density may be increased read- 
ily in the ratio of 1.732 to 1 or even 2 to 1. This ar- 
rangement will assure a total power change in the 
ratio of 3 or more to 1. Thus with the Y connection 
the motor may be designed to operate with high ef- 
ficiency on a steady pumping load of 4 to 7 h.p., and 
then, by a throw of the switch, it becomes capable of 
carrying 20 to 25 h.p with good efficiency for such 
period as may be required. 

The use of special feature a alone gives the double- 
rated, two-speed motor. The combination of a and b 
gives the double-rated, two-speed, variable-speed mo- 
tor. The use of b and c in combination gives the 
double-rated, single-speed, variable-speed motor. 

The single-speed motor is suitable only for con- 
ditions permitting a constant speed and a nearly uni- 
form power output. Such conditions are found in 
driving a number of jacks or in pumping an old well 
at a single speed and without cleaning. The principal 
use of such motors is for the driving of pumping jacks. 


The Double-Speed Motor. 


The double-speed motor a has the inherent sim- 
plicity and reliability of the single-speed type, with 
the added feature of two practically constant economic 
speeds in the ratio of 2to 1. It has no slip rings that 
may spark and ignite escaping gases, and its first cost 
is somewhat lower than that of variable-speed motors, 


On the other hand, the speed of operation, as for 
pumping, does not admit of close step-wise change. 
The motor has two speeds in the ratio of 2 to 1, and 
to obtain any other variation in the speed of the pump 
or other driven machinery such mechanical means as 
pulleys or gears must be used. These motors have 
been found to give effective service at old wells, where 
one fixed speed can be used for pumping and another 
(the double) for cleaning. 


The Variable-Speed Motor. 


The variable-speed motors a combined with b, and 
b combined with c, as noted, require slip rings; and 
these, if not in good mechanical condition, may cause 
sparking and resulting danger of fire in case gas es- 
capes about the well. With proper housing and pro- 
tection, however, this feature has not been found seri- 
ous. The first cost of such motors is, of course, some- 
what more than that of single or double-speed motors. 
The great advantage of such motors is the graduated 
change of speed obtainable through the variable ex- 
ternal resistance, and in the power change, either 
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through the delta or Y line connection c, or through 
the pole-changing device a. As previously stated, they 
are the only motors that can be considered as fairly 
meeting the various requirements of well-pumping 
service. 

As between the two combination motors, the two- 
speed variable-speed motor a combined with b has the 
advantages of power variation over a range of 3 or 4 
to 1, and of a speed variation of 40 to 50 per cent from 
two-base speeds, whereas the motor b combined with c 
has the same general advantage of power variation, 
but gives speed variation from one-base speed only. 
With the latter motor a pulley change is required in 
order to obtain double speed for cleaning. 

With the motor a combined with b no pulley 
change is required—all speed changes necessary are 
provided for in the construction of the motor. The 
speed change may be closely graduated from two-base 
speeds to cover the wide power range between pump- 
ing and cleaning. With such a motor the various 
power requirements at the well, once the drilling is 
completed, can be met effectively and reliably. 

A typical motor of this type for wells 600 to 
1200 ft. deep is rated at 7 h.p for continuous pumping 
service. Ordinarily 3 to 5 h.p. will be required for a 
speed of 600 revolutions per minute, or enough to give 
about 20 strokes per minute. For cleaning or other 
special service, the switch is thrown over, when the 
motor will carry 20 h.p. at 1200 revolutions per min- 
ute. For heavier work, motors of 10, 25, 30 and 50 
h.p. are now being manufactured. 

For speed reduction, the motors for most wells are 
belted to a countershaft and thence to a large pulley; 
o1, if a steam engine is to be displaced, the crank shaft 
and wheels of the engine may be used for a counter- 
shaft. 


Cost of Pumping by Electric Power. 


The actual expenditure of electric energy for 
pumping varies widely. The average used in 71 wells, 
each about 1600 ft. deep, over a period of time for 
which records were kept, was 70.6 kw.-hrs. a day, 
which, at 1% cents a kw.-hr., made the daily cost for 
pumping per well a trifle over $1.05. The deepest 
well, 2692 ft., used about 90 kw.-hrs. daily. 

In another instance the average for two months 
for 8 wells varying in depth from 1000 to 2800 ft., was 
93 kw.-hrs. a day. In another instance the average for 
12 wells, averaging 1100ft. in depth, with oil of a specific 
gravity of 0.9622 (15.5° B.), was 71.5 kw.-hrs. a day. 
The average for another group of 107 wells, averaging 
800 ft. in depth, with oil of a specific gravity of 
0.9756 (13.5° B.), was 57 kw.-hrs. a day. In another 
instance, with 58 wells pumped by three motor-driven 
jacks, the average per well a day was 26.2 kw.-hrs. 
For another group of some 220 wells operated by 
jacks, the cost of electric energy per well per month 
varied from $6 to $14.40. 

Electric power in the field is sold at varying prices, 
the common figure being about 1.5 cents per kw.-hr. 


An electrically equipped hospital car complete in 
every detail is used on Swiss railways. The electrical 
energy required is supplied by a generator mounted on 
one axle. 
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LETTERS TO THE EDITOR. 
Answer to Col. H. D. Loveland. 
To the Editor: 


In your issue of July 4, 1914, you published a 
paper originally presented before the Civic Club of San 
Francisco by Colonel H. D. Loveland, entitled “How 
Commissions Regard Utilities.” 

In next to the last paragraph of the paper, Colonel 
Loveland is credited with making certain statements 
which it does not seem proper should go unchallenged. 
I refer specifically to the following statement: “A 
utility which cost $20,000,000, immediately capitalized 
for $80,000,000, with an earning capacity of $8,000,- 
000 and expenses of approximately $4,000,000, was 
compelled to apply to the Commission for permission 
to issue notes, or equipment certificates, to procure 
necessary equipment.” 

Colonel Loveland could only have made such a 
statement based upon the most inaccurate knowledge 
of the actual facts. 

The United Railroads of San Francisco was or- 
ganized in 1902. Prior to its organization, the con- 
stituent companies had been acquired by Eastern in- 
terests by the payment in cash to the original owners 
of a little over $26,000,000. The men who made the 
investment capitalized the company upon the basis 
of 10 per cent on the cash required to purchase the 
properties. In other words, they expected and hoped 
to realize $2,600,000 per annum from their prior 
investment of $26,000,000, and with this end in 
view, they issued a 4 per cent mortgage on 
the property in the aggregate sum of $40,000.- 
000, which sum, based upon their estimates, would be 
adequate to provide the necessary additional capital 
for additions and betterments, as well as to. retire the 
underlying mortgages, amounting to approximately 
$15,000,000, as they fell due. Of this amount $20,000,- 
000 was immediately issued and sold. They also is- 
sued $20,000,000 of preferred stock limited to 4 per 
cent dividends and $20,000,000 of common stock lim- 
ited to 5 per cent dividends. The interest on the 4 
per cent bonds issued and sold amounted to $800,000 
per annum, dividends on the preferred stock at the 
rate of 4 per cent would amount to $800,000 per annum 
maximum, and the maximum dividends on the common 
stock at the rate of 5 per cent per annum would amount 
to $1,000,000. In other words, the interest on the 
bonds, plus the dividends on both the preferred and 
common stock, would amount to $2,600,000 per an- 
num, or exactly 10 per cent on the cash cost of the 
property. 

How far the expectations of the original organiz- 
ers came from being realized is illustrated by the fact 
that instead of receiving $2,600,000 per annum on their 
investment, the total amount paid out by the com- 
pany in the way of interest and dividends on these se- 
curities has averaged $1,108,333 per annum, or 4% 
per cent. 

The mortgage which was created specifically pro- 
vided that all earnings in excess of the amount fre- 
quired to pay 5 per cent dividends on the common 
stock should be used either for additions and better- 
ment, or for additions to the sinking fund provided 
for retiring the 4 per cent bonds. 
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Whether such a capitalization was justifiable or 
not in accordance with present standards is not at 
issue, but it is unquestionably a fact that at the time 
the organization of the company was effected in 1902, 
such methods were in universal practice and were un- 
questioned. 

Reverting to Colonel Loveland’s statement quoted 
above, it can be proven without question that the prop- 
erty originally cost more than $26,000,000 in cash, and 
since the date of the organization of the United Rail- 
roads of San Francisco there have been for additions 
and betterments expenditures amounting to approx- 
imately $12,000,000, exclusive of maintenance or re- 
newals. In.other words, the actual cash invested in 
the United Railroads of San Francisco since 1902, and 
including the amount required for the purchase of the 
underlying companies, amounts to approximately $38,- 
000,000 and not $20,000,000, as stated. 

Colonel Loveland proceeds to state as follows: 

“Do you think for one moment that that utility, 
under wise and reasonable regulation, would have 
have found itself in that position?” which means, of 
course, the application to issue notes or equipment 
certificates to procure necessary equipment. 

Generally speaking, it is universally recognized 
that any company investing money in additions or bet- 
terments to its property is entitled to capitalize such 
money, and this is all that was asked in the application 
referred to. 

To take care of the increased business which could 
reasonably be looked forward to, additional rolling 
stock was required, and the company naturally and 
legitimately filed an application requesting permission 
to capitalize such expenditures. 

Is there anything in such a proceeding which calls 
for criticism ? 

It is no answer to say that the company should 
have sufficient or ample means on hand obtained from 
earnings to furnish this cash, and, in fact, the com- 
pany might be justly criticized if it appropriated 
money from its earnings for such betterments without 
capitalizing them. CHAS. N. BLACK, 


Vice-President and General Manager 
United Railroads of San Francisco, 


San Francisco, Cal., 
July 17, 1914. 


Praise of “The Multiple Arch Dam.” 

To the Editor:—All sorts of copy finds its way 
into the sanctum of the editor. If the publication be 
devoted to technical or commercio-technical subjects, 
the desired copy may be analytical, theoretical, de- 
scriptive, or commentary, but in any event it is in- 
tended to be instructive and hence, if accurate, is of 
benefit to some of the readers if not to all. For this 
reason much of the copy received is used sooner or 
later. In the rank and file of technical magazines the 
essence for good is pretty well distilled from most ar- 
ticles by the technical reader, because he reads, not for 
amusement, but for the knowledge, or the experience 
of others, which he may acquire, and he automatically 
discards the rest.. A large majority of writings are 
read once, or perhaps, glanced over, because the im- 
port and the knowledge to be gained may be as easily 
absorbed and retained and whether remembered in 
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detail or not makes their impression upon the sub- 
conscious mind in proportion to its real value as 
the premises on which to base thought arguments. 

But once in awhile, relatively a very great while, 
there appears a classic which stands out like an even- 
ing star which by its superior brilliancy throws an en- 
tire firmament into a dim background—an effort of 
genius which can be read and studied and restudied 
because it tells of fundamentals. 

Such is the monograph on “The Multiple Arched 
Dam,” by Mr. John S. Eastwood in the July 18th, issue 
of the Journal of Electricity, Power and Gas. While 
describing his own work he has gone further and has 
done what few real engineers, i. e. those who think 
constructively as they work and thereby add some- 
thing to the world’s knowledge and good, have the 
time or ability to do. He has pointed the way of his 
line of reasoning in so simple a manner that funda- 
mental methods and the reasons therefor may be un- 
derstood by anyone who will study it, and accurate 
results must follow as a matter of course. Of all of 
the many departments in civil engineering, the con- 
struction of dams has been the most baffling. Not 
that there is anything mysterious in proper dam de- 
sign, but rather, due to the very magnitude of the re- 
strained forces the désire to cling to the. appeal of 
the imagination rather than a dependence upon thor- 
oughly scientific analysis and synthesis has made dam 
design in the past, largely a matter of guesswork. This 
is proven by the dam failures where the structures 
were designed quite in accordance with the conven- 
tional methods and formulae in use by engineers 
which have been, at the best, meagre and primitive. 

Mr. Eastwood tells of a system where there is no 
element of uncertainty and no guesswork enters into 
his construction. Precedent, which is often another 
word for ignorance, does not control any feature of 
the design, and premises based upon opinion are ban- 
ished. The methods are highly scientific. 

The Journal is to be congratulated on its good 
fortune in being able to publish such a splendid ar- 
ticle, because such efforts are the secret of the high 
standing which the Journal maintains among the 
world’s technical periodicals. 

I hope that every engineering society may give 
notice to this article and may classify it in its library 
as one of its big contributions. And I hope that every 
engineer may not only read, but may study the re- 
fined effort of a man who stands foremost in the noble 
rank of true engineers. 


Respectfully yours, 
RUDOLPH W. VAN NORDEN. 


The cost of gasoline car travel is low according 
to the figures of three hundred owners of small cars of 
one make. The period considered covered nine and 
one-half months and each car was driven an average 
distance of 5,273 miles and had carried an average load 
of approximately 444 Ib. (three persons) the entire dis- 
tance. It cost an average of $55.02 per car for gaso- 
line, the expense for lubricating oil being $6.28. Re- 
pairs, overhauling, etc., cost $18.19, which gives a 
total cost of one and one-half cents per mile. 
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THE THERMO-RELAY. 


A New Protective Device. 
BY B. B. BECKETT. 

The thermo-relay is, as its name implies, a de- 
vice for controlling electric circuits by means of the 
heating effect of a current, rather than the volume of 
current. This is the same as saying that it involves 
the element of time, since the heat produced is the 
product of current and time; but it differs in this re- 
spect from the ordinary time limit relay or inverse 
time relay in that it takes account of all that has gone 
before. Thus if a motor has been running for some 
time and has already become hot, the thermo-relay 
will also be hot and its overload time limit will be re- 
duced accordingly. Similarly it takes account of the 
temperature of the surrounding air, so that less over- 
load is permitted in hot weather than in cold. 

A moment’s consideration will show the broad 
application and revolutionary character of this prin- 
ciple. All protective devices in common use at the 
present time, overload circuit breaker, time limit re- 
lay, or simple fuse, are intended to protect by limit- 
ing the current, whereas, the danger is really from 
heat. Practically, the capacity of all electrical appa- 
ratus is limited by its heating ; why not, therefore, limit 
the temperature rather than the current? Of course, 
this is the same thing under constant operating con- 
ditions, since the current produces the heat, but it is 


TERMINAL CAP 


VACUUM B8UiB 


PLATINUM 
LEAD -IN WIRES 


FIBRE TUBE 


hy TERMINAL FOR 
+ CONNECTION TO 
Hy OTRIP COL. 





HEATING COIL 


BRASS 
TERMINAL CAP 





rig. 1%. 
Form of Thermo-Relay. 


Section Through One 


not the same thing when the conditions are not con- 
stant, as they generally are not in practice. For in- 
stance, in carrying a fluctuating load, it is not the 
value of the current at any instant nor its average 
value, nor even its r.m.s value, unless the computa- 
tion be made over a proper period of time, and no ap- 
paratus has so far been developed that will make such 
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a computation. Thus a railway or elevator motor has 
no protection whatever against over-heating, since the 
circuit breaker or other protective device must be set 
high enough to permit overloads that would destroy 
the motor if continued long enough. In fact, the same 
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is true even with motors operating under steady loads, 
such for instance, as a centrifugal pump; for it is com- 
mon practice to install fuses of considerably larger 
capacity than the normal rated current, else a drop 
in line voltage or fluctuation of frequency of 
short duration to harm the motor, will nevertheless 
cause the fuses to blow, with resulting expense and 
annoyance. 

The time limit relay was developed to meet just 
this condition, but the time limit relay, as previously 
pointed out, has the same time limit characteristics, 
whether the motor is hot or cold and whether the air 
temperature is high or low. What is wanted, in order 
to permit full advantage to be taken of the inherent 
overload capacity of the motor, is a relay that will fol- 
low the heating of the motor and will act when and 
only when the motor becomes dangerously hot. This 
is what the thermo-relay does, with the added ad- 
vantage of simplicity, low cost and “fool-proofness,” 
as compared with the time limit relay. 

The thermo-relay is particularly applicable to 
cases where a polyphase motor is liable to be left con- 
nected to one phase, due to a broken line wire or a 
blown fuse. This is perhaps. the most fruitful cause 
cf burn-outs in small motors. Large motors may be 
protected by carefully adjusted time limit relays, but 
for small motors, this apparatus is generally too ex- 
pensive and too complicated. Most small motors, as 
previously stated,-are necessarily “over-fused” and 
when left to run on one phase, will burn out without 
blowing their fuses. Even if the fuses do blow, the 
resulting expense and annoyance is considerable on 
lines where troubles are frequent. 

Again, for motors in intermittent service with 
automatic control, there is no adequate protection at 
the present time. Take for instance, a railway air 
compressor. The protecting fuse must be large enough 
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to permit the starting current, one-fifth of which will 
generally burn the motor out if continued long 
enough. This does not happen often in railway prac- 
tice simply because the compressor is used on 
a fairly definite schedule for which the motor is de- 
signed, but in industrial compressors and in small 
water pumping systems, either with open or closed 
tank control, burn-outs from this cause are becoming 
increasingly common. Most motors in this service 
are small and are controlled by a simple switch oper- 
ated directly by air pressure acting upon a piston or 
diaphram and protected only by fuses which must be 
large enough to permit the starting current of five to 
ten times normal. Then if one fuse should blow or if 
one line wire is down, the motor will be closed on one 
phase and the resulting current will not be large 
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enough to blow the other two fuses, since it will be 
equal to ‘the normal starting current times % V3. 
This is of fairly common occurrence and the motor in- 
evitably burns out, sometimes setting fire to the build- 
ing in which it is installed. Even if a time limit re- 
lay is used, unless it is set very close, the motor may 
be already hot and may burn out within the time 
limit of the relay. 

' Many other applications at once suggest them- 
selves. For instance, pole transformers on city light- 
ing systems are generally protected only by fuses 
which must correspond to the continuous, hot 
weather, safe current, without overload, else the pro- 
tection is incomplete. Transformers have a large 
overload capacity for a short time, and further can 
safely carry a greater load in winter than in summer, 
a desirable feature, since lighting loads are heaviest in 
winter. The advantage of the thermo-relay ir per- 
mitting a more economical loading of transformers 
with entire safety is evident. 

One form of thermo-relay is illustrated in the ac- 
companying diagram. It consists essentially of a con- 
tact-making thermometer having its bulb surrounded 
by a heating element in series with the line wire and 
the whole covered with heat insulating material. The 
thermo-relay operates the trip coil of an automatic 
switch through an auxiliary circuit like any relay. 
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The temperature time characteristic may be varied 
to any desired extent by simply varying the degree 
of heat insulation. If the heating element is left bare 
and has a large surface exposed to radiation, it will 
reach a constant temperature quickly and vice-versa. 

A simple design for small motors consists of a 
thermometer about four inches long encased in a 
fibre cartridge like an ordinary cartridge fuse, but in- 
stead of the fuse, copper wire of about the same size 
as that in the motor is wound, non inductively, around 
the thermometer bulb. The cartridge is then filled 
with asbestos and magnesia powder which serves as 
a heat insulator and also protects the thermometer 
against breakage from shock. To prevent breakage 
by over-expansion of the mercury, a second bulb or 
reservoir is provided on top of the thermometer stem. 

This arrangement is so simple that it may not 
at first receive the respect it deserves. A severe se- 
ries of tests has shown that it will not only protect a 
motor against all possible conditions of loading, but 
also that it is permanent in characteristic and not 
easily damaged. : 

Fér example, a pair of such thermo-relays, de- 
signed for a 1 h.p., 3-phase, 220-volt motor was sub- 
jected to about 80 amp. d.c. at 500 volts and finally 
to 2200 volts a.c. without damage of any sort. These 
relays were mounted upon a slate base with a sim- 
ple trip switch to which they were connected in the 
manner shown in the accompanying diagram. The 
motor which they protect is connected to a pump 
running intermittently with “closed tank’? automatic 
control, and before the installation of the relays was 
several times burned out by being left on single 
phase. This motor has since been connected single 
phase, both while running and while stopped, when 
hot and when cold, when lightly loaded and when 
overloaded, without damage of any sort. In each 
case, the switch tripped out before a dangerous tem- 
perature was reached. 

The same form of thermo-relay may be used in 
connection with auto-starters having low voltage re- 
lease coils. 

For this purpose, the relays are mounted upon 
a separate block with a resistance which is connected 
in series with the low-voltage release coil as shown 
in the accompanying diagram. The relays then short 
circuit the release coil, leaving the resistance, which 
may be a lamp, left directly across the line. Many 
other arrangements are possible. The mercury ther- 
mometer is not essential and solid metallic elements 
may be found better in some cases. The essential fea- 
ture is that the device responds to heat with a pre- 
determined temperature time characteristic. It differs 
from a thermostat, which seeks to maintain a constant 
temperature in the surrounding medium. The thermo- 
relay seeks to limit the temperature in a distant appa- 
ratus by storing up heat in itself at the same rate. 


X-rays are displacing radium for many thera- 
peutic purposes in Europe, particularly in the treat- 


ment of cancer. Recent improvements in the design 


of Roentgen tubes give a greater proportion of “hard” 
rays which are most penetratcing and consequently 
do not destroy the sound tissues overlaying the dis- 
eased part. 
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PUBLIC POLICY OF PUBLIC UTILITY CORPORATIONS 


THE TELEPHONE PROBLEM. 
BY. D. P, FULLERTON. 
[Concluded. ] 

Six years ago we had 264,000 stations connected 
with our system, while today we have 648,000, or an 
increase of 145 per cent. In other words, for every 
1 per cent increase in population there has been a four 
per cent increase in subscribers’ stations. This will 
give you some idea of the magnitude of the task im- 
posed upon this company of developing an organiza- 
tion competent to meet this phenomenal growth and 
concomitant demand for telephone service. 


Rates and Service. 

The provisions of adequate facilities mean, of 
course, the study of adequate rates; that is, rates that 
are not only fair to the company and to the public, 
but rates that will in every way tend to improve the 
service and satisfy the customer. A complexity of 
the rate problem is one whose magnitude is prob- 
ably not realized by the average person. We have in 
our territory over 600 exchanges and approximately 
4000 toll rate points. This necessitates the determina- 
tion and quotation of approximately 16,000,000 rates. 

Following the determination of what the rates 
for telephone service shall be and their acceptance by 
the state or municipal bodies empowered to author- 
ize their application comes the sale of service. 

Having determined the rates and sold the service, 
we must collect our charges for the service rendered. 
This function involves the monthly collection of ap- 
proximately 405,000 accounts, averaging about $4.35 
per account. There is probably no function we per- 
form which brings us in as close personal contact 
with our patrons as the collections of the revenue. 
When you touch a man’s pocketbook you touch his 
temper, which means that public relations and col- 
lections cannot be disassociated. 


This brings us down to public relations and pub- 
lic relations depend entirely upon the rates and serv- 
ice, and in discussing this question I will make free 
to quote later on from a decision rendered November 
11, 1913, by the railroad commission of the state of 
Michigan after an investigation as to the character of 
the telephone service in the city of Detroit, which de- 
cision, I believe, sets forth very plainly the fact that 
the abuse of the telephone by the subscriber and his 
utter disregard of the stipulations of the contract 
that he has made with the company is in the main 
responsible for the poor quality of the service of which 
he has complained. ; 

Before quoting the decision, I want to say that 
when a sufficiency of facilities and operating force has 
been provided to give the maximum of service, which 
the public under their contracts may reasonably de- 
mand, and I wish to emphasize this last sentence be- 
cause it does not follow that the service is necessarily 
of the quality that the patrons may desire, I am per- 
suaded that the complaints which are made have their 
basis in the unsatisfactory conditions that are a part 
of and incident to the service sold by the company. 
The general public does not recognize a variety in the 
quality of the service furnished by a telephone com- 


pany as permissible. The general tendency is to in- 
sist that all telephone service should be of one quality, 
and that a high quality, irrespective of the price paid 
for it or the conditions under which it is furnished. 
Yet the limitations placed upon telephone service to 
provide for a lessened rate than that required for un- 
limited service, from the very nature of things, are 
limitations upon both quality and quantity. It would 
hardly seem necessary to state that four individuals, 
patrons on one line, by the very limitations of the 
facilities employed, can not receive the amount of serv- 
ice they could receive on individual lines, while ina- 
bility to segregate the time when each party on a 
party line may receive his portion of service markedly 
lessens the quality of that service. Axiomatic as this 
statement may be, it is one that is practically contro- 
verted by many telephone users. The general public 
are not made satisfied with poor service by being fur- 
nished it at a low rate. 


The Detroit Situation. 

To quote from the Detroit Decision, the percent- 
age of party line telephones in the Detroit Exchange 
of the Michigan State Telephone Company is 52 per 
cent of its total telephones in service: 

The traffic incident to this class of service is as might be 
expected. Throughout the Detroit system there is a daily 
average of 9.5 calls per telephone. This is a calling rate 
from 25 to 50 per cent higher than found in nearly 
every other large city in the country. The high saturation 
of party line telephones upon flat rate results in an excessive 
daily call average and, in our opinion, forms the basis for the 
major portion of complaint against the Detroit service, 

Competent engineers have given it as their con- 
viction and experience that 60 per cent of all routine 
trouble in a telephone system is due to party line 
conditions, such as ring overs and line interference. 
This is an important factor to be borne in mind. 

The present contract between the company and its 
subscribers contains the following clause: 

Limited Service. 
(For residence only.) 

Company may cancel contract if subscriber exceeds four 
calls per day, including outgoing and incoming. No call shall 
exceed five minutes in duration. 

There are in the Detroit system 35,755 party line 
telephones to which, under the terms of the contract 
under which the telephones were installed, the fore- 
going limitation applies. If therefore, every telephone 
of this class received the full limit of service to which 
it was entitled, it would entail a total of 143,020 calls. 
An effort was made to ascertain the percentage of calls 
that were justly apportionable to party lines. 

It was the claim of the company that 65 per cent 
of all calls either originated or terminated upon party 
lines. The company compiled figures from the in- 
coming calls for one day and demonstrated that 42 
per cent of all incoming calls were from party lines. 
For the purpose of verifying this claim, a large num- 
ber of tests were made by representatives of the com- 
mission upon incoming trunk positions and 45 per 
cent of the incoming calls were found to be from 
party lines. So that 42 per cent may be safely taken 
as the average for the entire system. There were, at 
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the time of the inspection, 765,000 calls per day 
through the’system. Forty-two per cent of this would 
be 321,300 calls or 178,280 calls in excess of what the 
particular telephone patrons are entitled to under their 
contracts. This is more than 23 per cent of all the 
traffic that passes through the Detroit exchange. If 
the outgoing calls are sufficient to raise the total calls 
chargeable to party lines to 65 per cent of the total, 
as claimed by the company, the burden is still more 
apparent. A large number of two and four party resi- 
dence telephones were supervised for a period of one 
week. Out of this number, as examples, fifteen tele- 
phones on two-party residence lines showed an av- 
erage of thirty calls each per day and a like number 
on four-party residence lines showed an average of 
twenty-one calls each per day instead of four calls 
that each were entitled to under the rules of the com- 
pany and its contracts with its patrons. 


All telephone conversations, by good practice and 
by contract, are limited to a duration of five minutes. 
The record shows that out of 6000 conversations su- 
pervised, 13 per cent exceeded the five-minute limita- 
tion. This, applied to the entire system, was 99,450 
daily conversations that exceeded the five minute limit. 
That this entails a burden of repeated calls and busy 
tests to the annoyance, not to say exasperation, of 
other patrons, is readily imagined. 


There is likewise an abuse of the unlimited high- 
est price service furnished by the company. Every 
telephone installed, party line or otherwise, is upon 
the express stipulation that “the service is for the ex- 
clusive use of the lessee, his employes and the members 
of his family.” If this provision was even reasonably 
observed it would lessen the average daily calls 
through the entire system by more than 50,000 calls 
daily. There are hundreds of telephones installed, 
especially in the downtown district, in cigar stores, 
saloons, cafes and other places, that are installed by the 
proprietors as business attractions. They are purposely 
placed where they are convenient to the public which 
is invited to a free and indiscriminate use of the facil- 
ity. A six days’ supervision was made upon certain 
lines serving telephones of this character, and as ex- 
amples, fifteen telephones were selected that showed 
an average daily calling rate for the fifteen of 1694 
calls and 1184 completed conversations. It is a con- 
servative statement to say that more than 90 per cent 
of this traffic was by persons other than the lessee 
of the telephone, his family and employes. It was 
furnished without cost to those who received it and 
it is a matter of common knowledge that a large per- 
centage of the conversations were of small moment to 
the parties participating and that they never would 
have taken place if even the smallest charge had been 
required. It is interesting, in this connection, to know 
that between eight and nine thousand calls daily are 
made in the Detroit system, the only purpose of which 
is to inquire the time of day. These things tend to 
congest traffic, especially upon the party lines. They 
lower the quality of service and invite a train of com- 
plaints that are as varied as human irritability. 

This decision, I feel, must convince you that while 
public relations necessarily depend entirely upon the 
rates and service provided by the company, the pub- 
lic must, as before stated, be educated to the proper 
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uses of the telephone to the observance of his con- 
tractural relations with the company and ‘to thé unal- 
terable fact that low rates and good service have no 
relation one with another. 


Misuse of the Telephone. 


The reference made in the decision to the calls 
for the time of day is an excellent illustration of the 
misuse of a telephone. It may be interesting to know 
that our experience in this has developed that in one 
day in San Francisco we have had 15,997 calls of the 
same kind and that in Chicago, an exchange of 350,000 
stations, in one day the time of day was given to 
subscribers 105,630 times, or about one call for the 
time of day from each three stations. 

You, of course, will agree with me that when 
service was contracted for none of these subscribers 
had in mind making any such use of the telephone. 
Business telephones were contracted for as an adjunct 
of the business of the subscriber, and residence or 
personal telephones were contracted for for convenient 
communications and protection. The use of a busi- 
ness telephone for purposes other than the business 
with which it is associated and the frivolous use of a 
residence telephone our records show are largely re- 
sponsible for the delinquencies in service that are 
charged up against the telephone company. 

Probably some of those present have been an- 
noyed by the joker and near-humorist who asks your 
office boy to have you call a given telephone number 
and ask for “Mr. C. Lyon” and when you get the call 
you discover that you are calling the Cliff House. 
Others of these jokers call the morgue and ask for 
“Mr. Stiff,” or the ball grounds and ask for “Mr. Batt,” 
or for the Oakland Mole and ask for “Mr. Ferry.” 

This misuse of a telephone is one that the aver- 
age subscriber probably does not consider as seriously 
interfering with his service or the service of his neigh- 
bor, and it would probably surprise you to know that 
the victim of the joker frequently complains to the 
telephone company that such use is made of his lines 
and seems to think that the responsibility of pre- 
venting such practices rests upon the shoulders of 
the utility. 

Another serious problem which telephone engi- 
neers are endeavoring to control is the part played 
by the subscriber in the matter of transmission. In- 
vestigation has developed that a large majority of tele- 
phone users when using the telephone talk in every 
direction except that towards the transmitter, and 
that on top of this they do not seem to realize that 
it is the job.of the telephone engineer to develop ap- 
paratus that will provide the very best transmission 
and the best of all other forms of service, for, as you 
know, a telephone company has nothing whatever to 
sell except service, but will lend themselves to every 
catch-penny device that comes along and load up the 
telephone supplied for their use with all sorts of ap- 
pliances which the seller will guarantee to perfurm 
all sorts of miracles, and which the telephone engineer 
will guarantee will not only not do any of these things 
but will seriously affect the transmitting qualities of 
the telephone. 

Our records show a long list of amusing and 
ridiculous uses to which telephones have been put, 
the latest being that of an Oakland man, who used it 
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as a deadly weapon while disciplining his wife. Our 
records fail to show in this particular case whether 
such was detrimental to the service or not, but we 
assume that its use was detrimental to his better half. 

Another phase in the education of the public in 
the use of the telephone is the difficulty in convincing 
the subscriber that the special stunts he wants his 
telephone to perform are not only detrimental to his 
service but likewise detrimental to the service of his 
fellow subscribers. 

Like all other public utilities, the telephone com- 
pany is anxious that its relations with the public 
shall be of the highest order, but the very fact that 
it produces an efficient plant and turns this plant over 
to the untrained but exacting public to use and abuse 
and be compelled unjustly and uncomplainingly to 
assume all of the responsibility for the various delin- 
quencies in the service, certainly proves that all of 
the tact, all of the diplomacy and all of the ingenuity 
of its engineers must be worked overtime in an en- 
deavor to master the greatest of all telephone prob- 
lems—that of teaching the public the proper use of 
the telephone. 


A. I. E. E. STANDARDIZATION RULES. 


At a meeting of the Board of Directors of the 
American Institute of Electrical Engineers held at the 
Detroit Convention on June 25th, the report of the 
Standards Committee submitting to the Board the 
Standardization Rules as recommended for adoption 
by that committee was presented, but consideration 
was postponed to an adjourned meeting to be held 
in New York on Friday, July 10th, and an invitation 
was extended to the members of the Standards Com- 
mittee and representatives of other societies who had 
collaborated in the work of the committee to attend 
this meeting for the purpose of a thorough discussion 
of the matter. 

The meeting was held on July 10th, and was at- 
tended by members of the Board the Standards Com- 
mittee, and others interested. After a comprehensive 
discussion the following resolution was unanimously 
adopted : 

“Resolved, That the rules reported by the Stand- 
ards Committee be, and hereby are, adopted, to take 
effect on December 1, 1914, subject to editorial revi- 
sion by the committee for the purpose of correcting 
errors and clarifying the real intent of the rules.” 


Later the Board convened in executive session 
and adopted the resolution as recommended. The 
Board also directed that the proposed rules be printed 
in the August issue of the Institute Proceedings. 

Resolutions were then adopted by the Board of 
Directors expressing appreciation of the services ren- 
dered to the Institute by Dr. A. E. Kennelly, chair- 
man; Professor C. A. Adams, secretary, and the other 
members of the Standards Committee, and its various 
sub-committees, in performing the arduous duty of 
revising the rules. 

The National Electric Light Association and the 
Association of Edison Illuminating Companies were 
also thanked for their co-operation with the Standards 
Committee in connection with this work. 
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GATE STRUCTURES FOR IRRIGATION 
CANALS. 


Most of the gate structures in American irriga- 
tion canals a few years ago were of wood, but more 
recently concrete, both plain and reinforced, has come 
into.common use. Wood has the advantage of cheap- 
ness and of easy ‘handling, and-the disadvantage of 
rapid depreciation, while concrete, which has the ad- 
vantage of permanence, is more costly. The kind of 
material used, as well as other features of gate struc- 
tures, varies in different irrigated regions of the West. 
One section often uses features especially adated to it, 
of which other sections, that could use them equally 
well, are ignorant. The U. S. Department of Agri- 
culture is endeavoring to bring together such designs 
for gate structures as are adapted to many localities, 
so that each locality may profit by the practices of 
others, and has just issued a new bulletin (No. 115), 
entitled “Gate Structures for Irrigation Canals,” in- 
tended to be of assistance to engineers and others 
with technical knowledge of the subject. 


The new bulletin contains 61 pages and numerous 
plates and figures illustrating structures that have 
already proved practicable. The new bulletin is 
strictly a professional paper, and of little interest to 
the farmer in general, but the attention of engineers 
and directors of farmers’ canal companies in the irri- 
gated sections of the West is invited to its contents. 
The bulletin may be had free as long as the depart- 
ment’s supply lasts. 


Small and medium-sized structures are for the 
most part described in the new bulletin, as it is be- 
lieved that most of the problems confronting the engi- 
neer located in isolated regions of the West relate to 
this class. The bulletin should also be of value to 
directors of mutual water companies who are them- 
selves irrigators, and who are called upon to pass upon 
questions of construction and maintenance. 


Continuous sustained sounds similar to those on 
the organ have been produced by a French engineer 
named Bevierre, from stringed instruments such as 
the piano and violin, by the use of an electro magnetic 
process. It is thought that the invention will have an 
important influence not only upon execution, but upon 
composition. It is the inventor’s belief that the piano 
hammers will become the violin 
eventually unknown. 


obsolete and bow 


A system of supplementary transportation is, it is 
stated, about to be adopted by the Canadian Pacific 
Railway Company which will practically bring the 
railway to the barn door of every farmer in its terri- 
tory. Every station will be made the depot for a fleet 
of motor wagons of a type especially designed for this 
service, the number varying with the size and import- 
ance of the district served. It is expected that im- 
portant stations will have from 12 to 20 of these aux- 
iliaries in service. Owing to the nature of the country 
served the trucks will not have to negotiate heavy 
grades and they are to be designed to carry a load of 
about one-sixth that of a freight car being particularly 
adapted for carrying grain. 
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Regulation of public utilities is much more like 
regulation of mechanical movements than is gener- 
ally imagined. The function of 
each is accomplished by establish- 
ing a balance or equilibrium be- 
tween counteracting forces. 

The pendulum of progress is actuated by the driv- 
ing force of private initiative, which in turn is coun- 
teracted by the damping force of public opinion; one 
is centrifugal, the other is centripetal. 


Regulation 


Public opinion is as irresistible as gravity and as 
extensive as the earth’s magnetic field. While the 
opinion of one individual is proportionately as power- 
less as the weight of a drop of water the aggregate 
opinion of many individuals carries the mighty power 
of the water-fall. Yet like the action of gravitation 
on a falling body or of magnetism on a compass needle 
its tendency is to bring all to the same level. It is 
essentially a negative or static force. 

Private initiative is positive, dynamic. As the 
active expression of ability and ambition it is respon- 
sible for the world’s advance. It is the main spring 
of the clock whose dial records the progression of the 
ages. 

Some sort of a balance or equilibrium must be 
established between these opposing forces, one ever 
iorcing profits up, the other ever forcing profits down. 
Several methods of harmonizing the conflicting inter- 
ests of the public and the investor have been tried. 

For a long time it was thought that competition 
could automatically perform these regulating func- 
tions. But it was found that where competition was 
blind, it killed private initiative, and where it was clear 
sighted, consolidation defeated the public interest. 

Direct regulation by legislative bodies has also 
been tried and found wanting. Lawmaking bodies are 
slow and unwieldy; to be effective, regulation must be 
quick and delicate. 

Public ownership is another alternative for the 
regulation of profits in the supply of utilities. In 
communities where the people are willing to have the 
taxpayer bear the burden of political operation, this 
experiment gives some promise of success. Some wise 
men see the ultimate solution of the utility problem in 
public ownership and private operation, coupling 
rather than opposing these two fundamental forces, 
rewarding the efficiency of individual initiative and 
increasing the public profit. 

But the most satisfactory regulator for the see- 
saw of rates yet proposed is the public service com- 
mission. 

The public service commission is the lever or 
index which alters the effective length of the hair- 
spring, it is the screw which shortens or lengthens the 
pendulum; it is the balance valve which controls the 
admission of the steam overcoming the inertia 
of the engine and its load; it is the regulator which 
maintains constant voltage under varying load; it is 
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the legalized vigilance committee in the financial com- 
munity. 

Efficient public service commissions have been 
established in nearly every state of the Union, the com- 
missioners are men of high character and great deter- 
mination, (though lacking in knowledge of engineer- 
ing, the basis of every public service), the companies 
are cleaning house, even to the extent that the sins 
of the directors are being visited upon the stockhold- 
ers unto the third and fourth generation, and the pub- 
lic should do their part in fairly and patiently waiting 
the outcome of this brave attempt to establish har- 
mony. 

Frank A. Vanderlip, president of the National 
City Bank of New York City, recently said, “The 
inefficiency of the farming indus- 
try is the serious of our 
present perplexities.’” More effi- 
cient farm methods will do more 
to reduce the high cost of living and counteract the 
law of diminishing returns than any other one fac- 
tor. 
much a public service as is the use of land in trans- 
porting the products, and in England it is so regu- 
lated. Farming has been called our most important 
public utility, the farmer holding the land as a trust 
placed in his care by the Creator. 


Electric 
Plowing 


most 


The use of land in raising produce is just as 


The farmer needs means of cheaper production, 
getting more for less effort. The engineer, as the 
man who has overcome all other natural obstacles, 
will here find a virgin field well worth his attention. 
It is the engineer who has introducted efficient meth- 
ods into all other industries and it is to the engineer 
that the farmer must now look for aid. 


The most promising agent wherewith this may be 
accomplished is electricity. So far it has done little 
on the farm besides replacing wind-power for pump- 
ing water and manual power for many of the farm 
chores. Most of the heavier work is still done by the 
horse. 

In many localities, this has perhaps been due to the 
fact that electricity was not available. Now that there 
is hardly a farm which is not within reach of central 
station distribution lines this excuse no longer exists. 
In these Western states particularly, where there is 
such abundance of cheap hydroelectric energy, the 
cost of electric power is less than half that of horse- 
power. The difficulty lies not in the power. but in its 
application. 

There is no device on the American market 
today which can take the place of a team of horses for 
the work on a 75 acre farm, which government statis- 
tics show to be the average area cultivated by a single 
American farmer. Notwithstanding such drawbacks as 
low fuel efficiency, high maintenance limited 
overload capacity and rapid depreciation, the horse 
still holds his own because his operation and control 
is mechanically simple and because he is reliable 
even under abuse and neglect. 

Steam tractors are not satisfactory in small units 


costs, 
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because of their great weight and because a skilled 
operator is necessary. 

Gasoline tractors, while more economical in fuel 
consumption, have a high upkeep because of the severe 
service in adapting a constant speed uni-directional 
motion to the great load variation and direction 
changes required in plowing. Clutches and gears are 
readily broken and small units have not proven sat- 
isfactory. For farms of from 200 to 600 acres this 
form of tractor is meeting success, for large acreages 
the steam tractor is sufficient, but for the small farm 
there is great need of an electric tractor. 

Each acre requires at least 25 horse power hours 
for its cultivation each year. When it is considered 
that twenty million horses and mules are required to 
furnish the twelve and one-half billion horse-power 
hours thus necessary to plow and harrow our five- 
hundred million acres of cultivated land, the great op- 
portunity for mechanical power is apparent. The vast 
acreage now devoted to forage and which would be 
released to raise food for human consumption is ap- 
palling. 

The mechanical difficulties in the construction of 
a suitable tractor are many. In plowing, the load 
fluctuates from almost nothing when dragging the 
plow to an overload of six or eight hundred per cent 
when a root or rock is struck. A momentary overload 
of from 100 to 500 per cent above normal occurs when 
the plow enters the ground. A two horse team 
usually develops an even draw-bar pull of 250 lb. when 
moving two miles an hour. The work must be cleanly 
done, the tractor should move backward or forward 
with equal ease and should be easily and quickly 
turned, especially in orchard work. Furthermore it 
should not make the ground too compact and above all 
else it must be fool-proof. 


Low first cost must be the first essential of such 
a tractor; $750 being perhaps a maximum for a ma 
chine with a life of twenty years, replacing a team 
with a life of fifteen years. The cost of operatior 
should be less than $2.00 an acre, which is an average 
figure for horse plowing. It should have a radius ot 
operation of at least a quarter of a mile, be easily and 
accurately controlled, readily repaired, simple and 
rugged in design. 

Such specifications are not insurmountable for en- 
gineering talent. Satisfactory motor control is now 
available, and the experience gained in dredge and 
automobile construction has blazed the trail, much 
as the gasoline automobile paved the way for the aero- 
plane. 

Aside from the great opportunity for the manu- 
facturer in marketing such a device, it should also ap- 
peal to the central station man as a desirable load. 
The expense for experimentation would be high and 
might well be borne by some joint association of man- 
ufacturers and central stations, such as the Society 
for Electrical Development. The results would not 
only develop a new and large use for electric power 
and apparatus, but would represent true conservation 
in its finest sense. 
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PERSONALS 


W. J. Norton, rate expert from Chicago, spent the past 
week at San Francisco and is now at Los Angeles. 


John B. Miller, president of the Southern California Edi- 
son Company, recently returned to Los Angeles from Europe. 


Cc. H. Johnson, representative of C. A, Wood Preserver 
Company, San Francisco is on a business trip through Cen- 
tral California. 


H. R. Noack, president of Pierson, Roeding & Co., San 
Francisco, has returned from an extended trip through 
Plumas County. 

J. J. Estabrook, Pacific Coast Representative of the 
Standard Time Company was at Seattle from San Francisco 
during the past week. 


W .A. Dunbar, salesman with Westinghouse Electric and 
Manufacturing Company, San Francisco, spent the past week 
in Southern California. 


H. A. Russell, manager sales department of General Elec- 
tric Company at San Francisco, has returned from an ex- 
tended trip through Oregon, 


A. E. Wishon, assistant general manager of the San 
Joaquin Light and Power Corporation at Fresno, was a vis- 
itor to San Francisco during the week. 


W. F. Neiman, city sales manager of the Great Western 
Power Company, San Francisco, returned recently from a 
several weeks’ trip through the North of Bay Counties 
region. : 


Hazard Stevens, president of the Olympia Light & Power 
Company of Olympia, Washington, was recently at Seattle 
investigating a new process for producing by-products from 
stumps, ; 


George C. Sawyer of the Pacific Power & Light Company 
at North Yakima, Washington, has been appointed Jovian 
Statesman for North Yakima and vicinity, C. A, Norton hav- 
ing resigned. ; 

W. C. Wurfell, district manager of the Westinghouse 
Lamp Company with headquarters at Salt Lake City has been 
spending the past week with his family at Vivian Park Forks, 
Provo Canyon. 


W. H. Hanbridge, secretary of the California State Elec- 
trical Contractors’ Association, San Francisco, is visiting. Los 
Angeles and Southern California on business connected with 
the association. 


R, E. Jerauld, representative of the General Electric Com- 
pany at Boise, Idaho, was called into the Salt Lake office 
last week in connection with certain propositions under con- 
sideration in his territory. 


L. P. Van Alta and W. M. Werner of the Pacific States 
Electric Company, San Francisco, are receiving the con- 
gratulations of their friends and co-workers, having recently 
joined the ranks of benedicts. 


H. L. Rase, sales representative of the Pacific Coast Spe- 
cialties Company of Oakland, Cal, Pacific Coast distributors 
of the Frantz Premier Electric Suction Cleaners, called on 
Seattle, Wash., dealers last week. 


John C. Rendler, electrical contractor at Los Angeles, 
was elected vice-president of the Mutual Electrical Con- 
tractors’ Association at Detroit. The 1915 convention of the 
association will be held at San Francisco. 


L. Wood Davis, district representative of the Westing- 
house Lamp Company for the states of Montana and Wash- 
ington with headquarters at Butte is spending his two weeks 
vacation in Salt Lake City visiting with his mother. 
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J, C. Stevens having recently completed his work as 
chief engineer in the installation of two hydroelectric power 
plants for the Pearson Engineering Company, near Barcelona, 
Spain, has opened an engineering office in the Spalding 
Building, at Portland, Ore. 


H. W. Dyson, formerly assistant comptroller for the B. 
S. Electric Railway Company has been promoted to comp- 
troller in place of George Kidd, now general manager. Mr. 
Dyson has just returned to Vancouver, B. C., from a visit of 
nearly four months to England. 


R. J. Monroe has been appointed district representative 
of the General Motors Truck Company with headquarters at 
Denver succeeding Dr. Melcher Ekstromer, who has been 
transferred to St, Louis. Mr. Monroe spent a few days in 
Salt Lake City this week on a trip of inspection over his 
territory, 


W. V. Hunt, for the past twelve years, connected with 
the company and latterly as electrical engineer of the B, C. 
Electric Railway Company at Vancouver, B. C., has re- 
signed from that position, the resignation being accepted by 
the management. Mr. Hunt will engage in the electrical 
garage business at Vancouver, 


G, R. Grieve has been appointed chief correspondent for 
the local office of the Westinghouse Electric & Manufactur- 
ing Company at Salt Lake City, succeeding Harry B. Dresser, 
who was transferred to the Westinghouse Lamp Company. 
Mr. Grieve was formerly treasurer of the Leyner Drill & 
Compressor Company of Denver, Colo. 


Ralph Modjeski, consulting engineer of Portland, Ore., 
who is now at Los Angeles, Cal,, has been selected by the 
directors of the Burrard Inlet Tunnel & Bridge Company 
to adjudicate upon the three designs and bids submitted for 
the construction of the bridge across Burrard Inlet at Second 
Narrows near Vancouver B. C. It is stated that his fee will 
be $3000. 


Morton McCartney, city engineer for Spokane, Wash., 
has prepared plans for an electrolier street lighting system 
on First avenue. The estimated average cost is $80 per 
annum for each of the 88 posts over a period of 10 years, 
Under the proposed plan, the conduit, wiring and other 
equipment will become the property of the city .at the ter- 
mination of that time, 


G. Jensen, of the engineering staff of the Canadian North- 
ern Railway left Vancouver during the latter part of last 
week for Hope, B. C., whence he will proceed to a point 17 
miles distant on the Skagit River where the company pro- 
poses establishing an electric power plant. Power from this 
development will, it is stated, be used for electric traction 
purposes on this company’s system. 

F. H. Welling, local manager of the Federal Sign System, 
Electric, with headquarters at San Francisco, stopped over 
in Salt Lake last week on his way to the company’s home 
office in Chicago. While at Salt Lake, Mr. Welling prepared 
estimates and submitted prices on the large roof sign, the 
contract for which was to be let by the Oregon Short Line 
Railroad Company. 

. W. A, Moser, with the Westinghouse Manufacturing Com- 
pany, has returned to Salt Lake City from a 60 days’ visit 
to the company’s factory at Pittsburg, where he had gone to 
familiarize himself with the new “Type H. L.” controllers for 
interurban street cars. Equipment utilizing this new type 
control has recently been installed for the Utah Light & 
Railway Company, the Emigration Canyon Railroad Com- 
pany, the Salt Lake & Ogden R. R. Company, the Ogden, 
Logan & Preston R. R. Company and the Caldwell Traction 
Company. The local office found it necessary therefore, to 
have a representative thoroughly familiar with. installation 
and operation of this apparatus and Mr. Moser was sent 
back to the factory for this purpose, 
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James M. Barry, who was recent- 
ly appointed chief of the depart- 
ment of electricity at San Fran- 
cisco, is one of the most success- 
ful young electrical engineers of 
the West. Graduating with honor 
from the electrical engineering de- 
partment of the University of Cali- 
icrnia in 1910, he served for two 
years as assistant engineer of un- 
derground electrical distribution for 
the PacificGas & ElectricCompany, 
at Sacramento, Cal., resigning to be- 
come electrical engineer for the 
city of Sacramento, where he 
planned and supervised the instal- 
lation of the underground fire Eo 
alarm and police signal system. In January, 1913, he was 
made electrical engineer for the Northwestern Electric Com- 
pany at Portland, Oregon, where he had charge of the de- 
sign of the electrical features of the Albina and Pittock sta- 
tions as well as the underground transmission and distri- 
bution systems, In June of this year he accepted his pres- 
ent position for which his training and experience have ad- 
mirably fitted him and where his host of friends wish him 
continued success. 

W. W. Briggs, general agent for the Great Western 
Power Company, has been appointed chairman of the San 
Francisco reception committee of the International Electrical 
Congress, September 13 to 18, 1915. The other members of 
the local committee which he has appointed are: C. F. Conn, 
vice-chairman, engineer, J. G. White Company, Alaska Com- 
mercial Building; John A, Britton, vice-president and general 
manager Pacific Gas and Electric Company, 445 Sutter street; 
H. R. Jackson, general manager, Sierra and San Francisco 
Power Company, Holbrook Building; F. H. Varney, engineer 
of steam operation, Pacific Gas and Electric Company, 44» 
Sutter street; P. M. Downing, engineer of hydroelectric oper- 
ation, Pacific Gas and Electric Company, 445 Sutter street; 
W. G. B. Euler, superintendent of operation, Great Western 
Power Company, 233 Post street; E. W. Beardsley, general 
superintendent, Great Western Power Company, 233 Posi 
street; Leo N. Van der Naillen, general manager, Oro Electric 
Corporation, Sharon Building; A. H. Babcock, electrical en- 
gineer, Southern Pacific Company, Flood Building; S. L. 
Naphtaly, vice-president Oakland, Antioch and Eastern Rail- 
way Company, 105 Montgomery street; A. W. McLimont, gen- 
eral manager, San Francisco-Oakland Terminal Railways, 
Syndicate Building, Oakland; C. N. Black, vice-president and 
general manager, United Railways, Holbrook Building; C. E. 
Heise, district manager Westinghouse Electric and Manu- 
facturing Company, 165 Second street; T. E. Bibbins, local 
manager, General Electric Company, Rialto Building; F, W. 
Webster, district manager, Allis-Chalmers Company, Rialto 
Building; Colonel H. D. Loveland, Railroad Commissioner, 
State of California, 833 Market street; A. H. Halloran, manag- 
ing editor Journal of Electricity, Power and Gas, Crossley 
Building; T. E. Ransom, consulting engineer, Board of Pub- 
lic Works; C. L. Cory, University of California, Berkeley; 
H. J. Ryan, Stanford University; F. G. Baum, consulting 
engineer, Chronicle Building; A. H. Griswold, engineer, The 
Pacific Telephone and Telegraph Company, 333 Grant ave- 
nue, and Guy C. Bayley, electrical engineer, Panama-Pacific 
International Exposition, Service Building, P. P. I. E. 





MEETING NOTICES. 
Engineers’ Club of San Francisco. 

About fifty members of the Engineers’ Club assembled at 
lunch on July 21 to hear Guy Bayley, electrical and mechan 
iical engineer for the Panama-Pacific Internationa] Exposition, 
speak on the engineering features of the exposition. On Au- 
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gust 5th, John A. Britton, vice-president and general man- 
ager of the Pacific Gas & Electric Company, will speak on 
the proposed 8 hour law in California. 


illuminating Engineering Society. 


A. G. Summerell of the Nationa] Carbon Company, chair- 
man of the hotel comimttee for the Eighth Annual Conven- 
tion of the I. E. S., to be held at Cleveland, September 2ist 
to 25th inclusive, announces that the Hollenden Hotel will be 
the headquarters. Most if not all of the convention’s busi- 
ness sessions will take place in the hotel and the annual 
reception, ball and banquet will probably be haid there as 
well. 


N. E. L. A. General Convention Committee. 


John A, Britton, chairman of the general convention 
committee for the 1915 meeting of the National Electric 
Light Association at San Francisco, entertained a num- 
ber of San Francisco electrical men at luncheon at the Hotel 
St. Francis on July 20th, and announced the appointment of 
the following sub-committees; the first named being chairman 
in each case, with power to enlarge his committee as needs 
require, 

Entertainment. 


W. W. Briggs 
S. V. Walton 
Hotel and Local Transport. 
F. H. Varney 
Wm. Goodwin 


Local Registration. 
W. F. Neiman 


Finance. 
3. C. Holberton 
Carl Heise 
Ladies’ Auxiliary. 
T. E. Bibbins 
J.G. De Remer 
Meetings. 
S. J. Lisberger 


Cc. J. Wilson R. J. Cantrell 
Information Bureau. Press, 
R. M. Alvord A. H. Halloran 


Tom Collins F. S. Myrtle 


Those who attended the luncheon were: 


Pacific Gas & Electric Co. 
John A. Britton 
D. H. Foote 
J. D. Kuster 
W.G. Vincent, Jr. 
L. H. Newbert 
E. C. Jones 
F. G. Baum 
W. S. Coleman 


Great Western Power Co. 

W. W. Briggs 

W. F. Neiman 

Pacific Electric Co, 

Wm. Goodwin 

Panama-Pacific International 

Exposition Co. 
Guy Bayley 


S. J. Lisberger Pierson-Rocding Co. 
P. M. Downing Geo. Murphy 

G. C. Holberton oem. Pas 

E. B. Price General Electric Co. 
S. V. Walton R. M. Alvord 

F. S. Myrtle T. E. Bibbins 

A. F. Hockenbeamer Harry Russell 


Geo. Bragg 
Henry Bostwick 
Journal of Electricity. 

A. H,. Halloran 
J. W. Redpath 
E. B. Strong 

United Light & Power Co. 
J.G. De Remer 


Dr. Thomas Addison 
Allen Jones 


Northern California Power Co 
Edw. Whaley 
Westinghouse Electric & 


Mfg. Co. 
Tom Collins 


Pacific Claim Agents’ Association, 


The newly-elected officers cf the Pacific Claim Agents’ 
Association following the convention reported in last 
issue, are as follows: A. M. Lee, assistant general claim 
agent, Northern Pacific Railway Company, Seattle, Wash., 
president; Thos. G. Ashton, claim agent, Washington Water 
Power Company, Spokane, Wash., vice-president; H. K. Relf, 
general claim agent, Spokane, Portland & Seattle Railway, 
Portland, Ore., second vice-president; S. A. Bishop, general 
claim agent, Pacific Electric Railway Company, Los Angeles, 
Cal., third vice-president; and T. N. Henry, Seattle, Wash., 
was re-elected secretary-treasurer. The additional six mem- 
bers of the executive committee are as follows: H, G. Win- 
sor, general claim agent, Tacoma Railway & Power Com- 
pany, Tacoma, Wash.; Thos. A. Cole, claim agent Los an- 


our 


geles Railway Corporation, Los Angeles, Cal.; A. E. Beck, 
claims solicitor, B. C. Electric, Vancouver, B. C.; A. Moles- 
worth, assistant claims agent, Portland Railway, Light & 


Power Company, Portland, Ore.; L. Frank Gordon, general 
claim agent, Oregon-Washington Railroad & Navigation Com- 
pany, Portland, Ore.; and J. T. Rupli, assistant claim agent, 
Puget Sound Traction, Light & Power Company, Seattle, 
Wast 
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CALIFORNIA ASSOCIATION OF ELECTRICAL INSPECTORS 
Section of N. A. E. 1. 


Cc. W. Mitchell, President. Arthur Kempston. 
Wm. G. Pennycook, Vice-Pres. B.C. Hill, Executive Comm. 
John W. Carrell, Secretary-Treasurer, 55 Fulton, San Francisco. 


The purpose of this organization is to standardize the 
common practice in electrical construction with the National 
Code as the general standard. 


Questions pertaining to electrical construction will be an- 
swered in these columns, but only from the point of view of 
the Code. This is a voluntary organization and the answers 
published under this heading must not be construed as au- 
thoritative, or binding. No attempt will be made to correllate 
the answer from the several Inspection Districts, as an occa- 
sional difference of opinion will tend to induce further study 
on subjects. All questions will be passed upon by an execu- 
tive committee. 


Address all communications to the secretary. 


By the Secretary. 
Outline Lighting of Buildings. 


One source of great beauty in the night life of a city is 
the outline lighting of buildings with incandescent lamps. In 
the memory of the traveler or visitor no more lasting im- 
pression can be made, no more pleasing spectacle presented. 
Where buildings are grouped, as in our World’s Exposition, 
the flood-light system may be superior, but to give the best 
and most impressive display of a city’s greatness, nothing can 
eclipse, nor even approach the outline system. The use of 
metal troughing for outline lighting provides a durable, in- 
expensive and convenient method. The following specifica- 
tion drawn by one of the inspection bureaus of the Coast gives 
a very good exposition of the method. 


Definition: Outline lighting for decorative purposes 
means receptacles installed above the first story of a build- 
ing, not more than 36 inches apart and on the outer contour 
of the vertical enclosure thereof or on the completed under- 
facing of arches and lintels, and the actual construction be- 
tween the receptacles. 


Troughing: Outline troughing must be made of galvan- 
ized metal at least No. 28 U. S, gauge in thickness and must 
consist of a base and cap each made in one piece. The cap 
must form three sides of the enclosure and shall include 
groves made to confine the edges of the base so as to form 
sliplock joints and must be secured to the base by solder 
tacking every twelve inches. Where the contour of a build- 
ing requires that troughing of special form be used all seams 
in the special form must be filled with solder. The com- 
pleted troughing must be free from projecting edges, burs 
or fins; must be watertight; must be large enough to easily 
contain all the wires; must be rigidly secured in place and 
be grounded. 


Receptacles: Receptacles must be constructed and in- 
stalled to conform to all the requirements for receptacles used 
in metal signs. 


Circuits: Metal troughing must not contain any circuit 
which exceeds 1320 watts capacity or which supplies more 
than 66 receptacles or which requires more than 15 amperes. 


Wires: Wires must be rubber-covered, double-braid; 
must not supply any translating device except lamps in- 
serted in the metal troughing, and must never be arranged 
so as to form a magnetic loop. Wires of different systems 
must not be contained in the same system of metal troughing. 


Blind Troughing: Blind troughing may be used to join 
sections of outline troughing but no section of blind trough- 
ing so used shall exceed the shorter of the joined sections of 
outline troughing. Blind troughing must not contain any re- 
ceptacles. 

Preservative: Metal troughing must be covered, both 


inside and outside, with two coats of rust-preservative which 
will not chip, crack or peel off. 
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NEW ELECTRICAL CODE AT PORTLAND. 


After 18 months’ labor the new Electrical Code for the 
city of Portland, was introduced to the city commission on 
July 15th, and went through the second reading. The com- 
mittee which has been working on same represented every 
interest affected. 

After their labors were ended the local electrical workers 
union No. 48 raised an objection to the $100 cash bond and 
the $500 surety bond which must be deposited by an elec- 
trical contractor before he can do business in the city. 

The object of this. requirement was to get rid of the 
“carpet baggers,”’ etc. The union contended it was too 
heavy a burden on the small contractor. 

A public hearing will be had on the new Electrical Code 
before it comes up for final passage. 

This fight promises: to be one in which the union stands 
alone, with all the other interests, composed of the archi- 
tects, city electrical department, power companies, electrical 
contractors’ association, underwriters, telephone companies, 
and telegraph companies, opposed to them and back of the 
ordinance. Many new features are incorporated in this or- 
dinance, such as the capacity to be furnished is based upon 
the necessary wattage per square foot, in order to get the 
proper illumination in various classes of buildings, so that 
an owner will not overload this wiring when he purchases 
fixtures, as is the case so many times under the old system 
of a given number of outlets per circuit, without any re- 
gard to the class of building or the location in the building. 

When same becomes a law we will endeavor to give 
a comprehensive outline of it. 

The reason there is so much feeling over the ordinance 
is due to the fact that the business agent of the union signed 
the letter of acceptance, which was sent to the commissio:- 
ers, and now as the union elected a new bisiness manager, 
he repudiates the acts of the former representative. 


Electric Sign Ordinance at Salt Lake City. 


A proposed ordinance changing the construction and main: 
tenance of signs from the old bond to a license system was 
presented to the city commission Wednesday by Commis- 
sioner H. W. Lawrence and laid over for one week. It is 
to be taken up for action next Wednesday. The new measure 
does away with the expensive bond system under which mer: 
chants in the past have had to furnish bonds aggregating 
millions of dollars to guarantee the city against damages 
in case of accident. Under the new arrangement a license 
fee will be charged for erection of all signs and an annual 
inspection fee will have to be paid. From the revenues thus 
received the city will, by resolution, set apart a certain per- 
centage to pay damage claims in case of an accident from 
2 sign. 

The ordinance requires that a permit must be secured 
for erection of any sign over, in or about any street or public 
way in the city. All signs extending more than two feet 
out from the property line must be constructed of metal or 
other non-combustible material and must be illuminated with 
at least ten candle power per square foot of exposed surface. 
No piece of glass with an area of more than one square foot 
can be used in the exposed surface of any projecting sign. 
Every sign shall be placed at least ten feet above the sur- 
face of the public way over which it hangs and the building 
end shall not be more than two feet from the building 
Signs erected after August Ist must not extend more than 
ten feet from the building in full length. It is further pro- 
vided that after August ist all signs hanging out from 
buildings and not illuminated must be illuminated or taken 
down. The ordinance also requires that all illuminated signs 
must be kept illuminated at least seven hours each week. 
This is to do away with a lot of dead signs which are now 
never illuminated. 
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The fees provided are as follows: 

For signs projecting from buildings: For construction, 
$3; for inspection 8c per sq. ft. up to thirty sq. ft. amd 6¢ 
per foot above that. For roof signs and those paralle] with 
the buildings: For construction, $2; for inspection, $1 per 
sq. ft. If the sign is illuminated there will be an additional 
fee of $1 for the first five lights and 5c for each additional 
light. All fees are payable in advance save the inspection, 
which is paid immediately after the inspection is made. 


TRADE NOTES. 


Fire destroyed the mill of the New Ladysmith Company 
situated at Nanaimo, B. C., during the early part of last week. 
The loss which was fully covered by insurance, is estimated 
at $30,000. It is anticipated that the mill will be rebuilt. 

The Willamette Pulp & Paper Company, Oregon City, rs 
installing a 20 in. double-suction centrifugal pump, Platt Iron 
Works make, for pumping pulp. This is to be driven by a 
125 h.p. General Electric motor. The pump was sold by 
Chas, C. Moore & Company. 

The Puget Sound Traction, Light & Power Company of 
Seattle, Wash., has just placed an order with the Electric 
Storage Battery Company of Philadelphia, for 34 “Ironclad- 
Exide” batteries of 3 cells each. These batteries are to be 
used for lighting the cable cars operated by the Traction Com- 
pany. 

The Coast Power Company, Portland, is installing a 
steam-electric plant at Tillamook, Oregon. Included in the 
equipment is a 300 h.p. Lyons Safety boiler, sold by Colby 
Engineering Company, Portland, and a Curtis 3-phase turbine 
generator, 2200 volt, direct connected. The plant equipment 
is being installed under the direction of C. J. Edwards, man- 
ager of the company. 


NEW CATALOGUES. 


Electric Winches and Winding Drums are the subject 
of Bulletin No. 48901 from the Sprague Electric Works of 
the General Electric Company. The illustrations of their 
industrial application should be especially suggestive to plant 
managers. 

Catalogue No. 22 from Pass & Seymour, Inc., of Solvay, 
New York, illustrates and describes Handy Electrical Wiring 
Devices manufactured by this company. The noteworthy 
feature of the catalogue is the use of colored pictures to 
illustrate the special finishes in which the metal parts 
may be supplied. 

The Electric Storage Battery Company, Philadelphia, has 
issued a supplemental price list and bulletin, showing types of 
“Chloride Accumulators” for fire alarm, signal, telegraph and 
automatic time clock services. It has been prepared espe- 
cially for the use of contractors and dealers. 

Busch-Sulzer Bros. Diesel Engine Company is distrib- 
uting from their San Francisco office in the Rialto Build- 
ing, an interesting publication, descriptive of the operation 
of Diesel engines manufactured by this company in the 
plants of the Texas Power & Light Company at Cleburne and 
Sherman, Texas. 

The Sprague Electric Works of General Electric Company 
is now mailing pamphlets as follows: No. 441, Sprague 
Watertight Floor Boxes; No. 951, Stage Floor and Wall Pock- 
ets; No. 950, Plug Connectors; No. 953, Iron Shutter Color 
Disc; and No. 952, Strip Lights, Proscenium, Border and Foot 
Lights, these last three being pamphlets relating to theatrical 
devices. The various devices are fully described and detailed. 

The following publications have recently been issued by 
the Westinghouse Electric & Manufacturing Company: Ad 
Leaflet No. 103, comtains a description with illustrations of 
the cutout showing a young girl in a standing position rep- 
resenting the well known figure adopted by the Westing- 
house Company, designated as Dorothy. This cutout, which 
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is lithographed in six colors, can be used with a display of 
any heating device or fan. One arm is hinged so it car 
be moved to various positions. Window displays showing 
the cutout demonstrating electric fans and heating devices 
are also illustrated and described. Descriptive Leaflet No. 
3723, describing : Baldwin-Westinghouse industrial  loco- 
motives, shows a number of irstallation views of this class 
of apparatus, and a description of the characteristics of the 
locomotives is also given. 


NEWS OF THE CALIFORNIA RAILROAD COMMISSION. 


The Bay Shore Railroad Company has applied to the 
commission for a certificate of public convenience and neces- 
sity authorizing it to construct an electric railway line from 
the intersection of Voltaire and Bacon streets, San Diego, 
northeasterly across the entrance of False Bay to Pacific 
Beach. The authorized capital stock of the company is $200,- 
000, of which $7000 has been subscribed. Upon the granting 
of the necessary franchises and permits, the company pro- 
poses to apply to the railroad commission for authority to 
issue sufficient capital stock to finance the project. 

The commission has rendered a decision authorizing the 
San Joaquin Light & Power Corporation to issue promissory 
notes in the sum of $249,967.13 to renew other notes out- 
standing. Steps are now being taken by this corporation to 
pay off its floating indebtedness of $1,615,661.13, and to pro- 
vide funds for new construction. 

The Montecito Railroad Company, Los Angeles, has filed 
an application with the commission, asking authority to issue 
and sell 50,000 shares of its authorized capital stock at the 
rate of 90 cents a share. The company proposes to construct 
an electric railway line from the north end of Griffin avenue, 
Los Angeles, to the summit of Montecito Hill, a distance of 
2% miles. The company proposes to acquire certain prop- 
erty at the upper terminus of the line to be used as an 
amusement park. 

The commission has rendered a decision granting au- 
thority to the Campbell Telephone Company of Campbell, 
Santa Clara County, to reissue 27 shares of capital stock. 
This stock is to be issued in lieu of 27 shares illegally 
issued without the consent of the Railroad Commission. 
The company also applied for authority to issue and sell 
additional shares of stock from time to time for the purpose 
of constructing lines and installing telephones in new terri- 
tory. This portion of the application was dismissed by the 
commission pending the securing by the telephone company 
of a certificate of public convenience and necessity. 

The commission has made an order granting the San 
Joaquin Light & Power Corporation additional time in which 
to issue the $1,776,000 of bonds which it proposes to pledge 
as security for certain 2 year 6 per cent collateral trust 
notes. The authority, as now granted, will expire Decem- 
ber 31, 1914. 

The commission has made an order granting the Home 
Telephone Company of Covina an extension of time in which 
to issue the $87,700 bonds previously authorized by the com- 
mission. The telephone company will have until August 1, 
1915, to take advantage of the commission’s authority. 

The Oro Electric Corporation has filed an application 
with the commission asking authority to extend promissory 
notes totaling $71,960.23 for a period not exceeding 14 
months from July 15, 1914. These notes were given by the 
corporation during 1913 in partial payment for goods and 
merchandise furnished it during the construction of its plant 
in the neighborhood of Stockton, 

The commission has made an order extending the time 
within which the Central California Gas Company may issue 
the $12,500 of common stock authorized by the commission 
on February 17, 1914. The authority under the order just 
made is extended from July 1, 1914, to and including Jan- 
uary 1, 1915. 
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NEWS NOTES 


FINANCIAL. 

SALT LAKE CITY, UTAH.—The board of directors of 
the Utah Power & Light Company declared their regular 
quarterly dividend last week on the outstanding preferred 
stock of the company on a basis of an annual dividend of 
7 per cent. The amount of dividend for immediate distri- 
bution is approximately $130,870. The Guaranty Trust Com- 
pany of New York was selected as the register and transfer 
agents. 

SAN FRANCISCO, CAL.—The stockholders of the North- 
ern California Power Company at a recent meeting author- 
ized an increase in the capital stock of $2,000,000 6 per cent 
cumulative non-assessable preferred of which it is intended to 
issue at present only $500,000. The half million preferred 
will be put out at 80 and offered to common stockholders for 
subscription in the ratio of one share of preferred for each 
20 shares of common now held. The new money is needed 
to develop additional markets, 

SAN FRANCISCO, CAL.—The Spring Valley Water Com- 
pany has asked the Supervisors sitting as a board of equal- 
ization to reduce its assessment on properties in this city 
from $6,865,497 to $3,993,744. The company states that its 
franchise is now assessed by the State Board of Equalization 
at $2,500,000, but that Assessor Ginty has increased its assess- 
ment upon its tangible properties by this sum in order not to 
lose the revenue. It claims that if the present assessment 
is allowed to stand that it will be paying its tax upon the 
franchise twice. 


INCORPORATIONS. 

SANTA FE, N. M.—W. Goff Black and associates of Aztec, 
Farmington and Denver, have filed articles of incorporation 
of the Aztec Irrigation Company, with capitalization of $800,- 
000. The company takes over the rights of the Inca Canal 
& Irrigation Company, owning valuable diversion rights on 
the San Juan. 

LEWISTON, IDAHO.—The Farmers’ Inland Telephone 
Company has been organized to build and operate an inde- 
pendent telephone system. The principal place of business 
is at Melrose, Idaho, and the capital stock is $2000, divided 
into 100 shares. The officers are C, J. McConnell, president; 
H. R, Croson, secretary, and the four directors are: Lee 
Lucas, S, S. Sardan, Geo. L. Johnson, and E. F. Stamper. 

RENO, NEV.—Articles of incorporation have been filed 
at Carson with the Secretary of State for the Portneuf Power 
Company, The principal place of business is Reno. The 
purpose of the company is to acquire and sell electric power 
for lighting, heating and power purposes. Capital stock is 
$100,000, divided into 100,000 shares of a par value of $1 each. 
The incorporators are A. D. Ayres, E. C, Dalzel and D. C. 
Papson, 

WALLACE, IDAHO.—A railroad is to be constructed in 
Shoshone County to be known as the Emerald Creek Rail- 
road by an Idaho corporation with principal place of business 
at St. Maries. The line will start at a connection of the Mil- 
waukee railroad in the southwest corner of the county and 
run in a southerly direction along Emerald Creek for a dis- 
tance of about 25 miles, The system may be steam or elec- 
tric. The company is incorporated with a capital of $25,- 
000 which has been fully subscribed by the incorporators, 
Fred. Herrick, A. V. Bradrick and E. B. Flagg, all of St. 
Maries. 

ILLUMINATION. 

HILLSBORO, ORE.—Fire destroyed the power plant of H. 

V. Gates in this city on July 17th, entailing a loss of $15,000. 
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SONOMA, CAL.—The Chamber of Commerce has entered 
a campaign for an ornamental street lighting system for the 
business district, 

BEAUMONT, CAL.—Beaumont has called a special elec- 
tion to authorize the issuance of $10,000 in bonds to go into 
street grading and street lighting. 

REDLANDS, CAL.—The city trustees are taking steps 
looking towards the acquisition of an electric distributing 
system. The contract for street lighting expires Decem- 
ber Ist, 

SHOSHONE, IDAHO.—The Beaver River Power Com- 
pany has been granted a franchise to distribute electricity 
in this city. Current must be delivered by the expiration of 
18 months. 

CANBY, ORE.—The council has granted a franchise to 
M. J. Lee for an electric plant, It is planned to have the 
plant in operation within 60 days. The plant is at Meadow- 
brook and lines will be run to Canby. 

NEHALEM, ORE.—The election for the issuance of $12,- 
500 in bonds for the purchase of the local water system, the 
construction of a reservoir, and for the kailding of an electric 
light plant by the municipality carried, 

NOGALES, ARIZ.—The Nogales Electric Light, Ice & 
Water Company has applied for a franchise for the dis- 
tribution and sale of electric current. The ordinance commis- 
sion has the matter under consideration. 

LAPWAI, IDAHO.—The foundation of the new con- 
crete building for the Lewiston Electric Company is being 
laid. Work of setting poles and stringing the wires has pro- 
gressed to a point about eight miles out of Lewiston, 

SANDY ORE.—The Portland Railway, Light & Power 
Company has been granted a franchise to supply electric 
power and lights in Sandy. The company will construct a 
cable line from Sandy to the Bull Run power plant and con- 
struct a transforming plant. 

TEMPE, ARIZ.—The council is contemplating municipal 
ownership of an electric power and lighting system. An en- 
gineer is to be employed at once to make estimates of the 
cost of the present Southside Gas & Electric Company’s sys- 
tem, also of an entirely new system. 

SPOKANE, WASH.—Trent avenue property owners are 
planning to install a decorative system of electroliers from 
Lincoln to Division streets on the south side similar to that 
proposed by Morton McCartney, city engineer, and under 
similar terms to that proposed for First avenue. 

PULLMAN, WASH,.—A campaign for lower rates for elec- 
trical energy has been launched by the Pullman Chamber of 
Commerce. M. C, Osborn, commercial agent of the Washing- 
ton Water Power Company, the supply company, traveled to 
Pullman in order to confer with the representative of the 
chamber. The Chamber of Commerce has also been nego- 
tiating with several companies to install a plant here. 

SALT LAKE CITY, UTAH.—The contract for the light- 
ing fixtures for the new State Capitol Building was awarded 
by the Capitol Commission to Mitchell-Vance Company of 
New York City. The cost of the fixtures will be $25,000. 
The principal fixtures is an immense chandelier 13 ft. in 
diameter containing 240 lights which will be suspended from 
the dome of the capitol by a chain the length of which will 
be 1 ft. 

RIDGEFIELD, WASH.—J. H. Cunningham and S. D. 
Stofer, Spalding building, Portland, who have a franchise 
to construct and operate water works and a lighting and 
power plant here, are preparing to begin work on the project 
early in August. The water works are to comprise wells, 
pumping plant, reservoir and distributing system in which 
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wood pipe will be used; and the lighting plant is to be 
steam-electric, current from which is to be used for pumping 
water as well as for lighting. 

STOCKTON, CAL.—Since January ist the Stockton Di- 
vision of the Western States Gas & Electric Company shows 
an increase in connected business of 1555 kw. lighting load, 
and 1593 h.p. motor load. During this period the company’s 
electric output has shown an increase of 13.7 per cent over 
the corresponding period of 1913. At the present time there 
is 3 ft, of water going over the dam at the company’s hydro- 
electric development on the American River and the indi- 
cations are that the water supply will be bountiful through- 
out the summer. 

SANDY, ORE.—An ordinance granting the Portland Rail- 
way, Light & Power Company a franchise to supply electric 
power and lights in Sandy has passed the council and was 
signed this week by Mayor Meinig. The company will spend 
between $4000 and $5000 in constructing a cable line from 
Sandy to Bull Run power plant and in erecting a trans- 
forming plant. If the contract for street lighting is passed 
the company will build the cable at once. It is expected 
to have the cable completed by September Ist. 

WALLACE, IDAHO.—The installation of flaming arcs 
in the business district and the lighting of resident districts 
with 400 c.p. tungsten lamps, and the lighting of the hill- 
side with 250 c.p, lamps was outlined to the council at the 
last meeting by representatives of the Northwest Light & 
Power Company, and the matter referred to the light com- 
mittee, The recent installation of. cluster lights through 
portions of the business district, however, is greatly in 
favor at the present time and the saving to the city by the 
new system is stated to be only nominal. It is thought that 
the report of the light committee will not be favorable. 

LOS ANGELES, CAL.—New protests have been filed 
with the city clerk, for presentation to the city council, 
against the electric power rates fixed by the board of public 
utilities’ rate resolution No. 11, which went into effect July 
1 and which demands, says the protest, a payment of 50 cents 
per kilowatt-hour in addition to the regular charge for current 
used, in certain cases. The protests allege that the provision 
cited will aid power companies to freeze out the small and 
isolated plant; that it is exorbitant and would cause many 
plants to be put out of commission, and that it fosters a 
“power trust” and kills competition. 

SALT LAKE CITY, UTAH.—<Active construction of the 
illuminated floats for the electric parade of the Wizard of 
the Wasatch is in progress at the Wizard’s workshop in Salt 
Lake City, under the direction of Miss Emma L. Mulkey, the 
expert float architect and designer, who has been retained 
by the directors of the organization for this season’s carni- 
val, which will be celebrated August 25th to 29th. The elec- 
tric parade will have sixteen floats and 500 characters. Utah 
materials and Utah workmen are employed exclusively in 
the production of the floats. Those who have had the priv!- 
lege of seeing the partially constructed floats are unanimous 
in the prediction that this year’s electric pageant will be the 
most magnificent spectacle ever presented in the city. 

SALT LAKE CITY, UTAH.—The Capital Electric Com- 
pany has been awarded the contract by the Oregon Short 
Line Railroad to install a gigantic electric sign on the roof 
of the Union Depot of the Oregon Short Line and Salt Lake 
Route in Salt Lake City. On the south end of the depot 
the words “Salt Lake Route” will be spelled out in full in 
36 in. letters, and on the north end of the depot the words 
“Oregon Short Line’ will be spelled out in full in letters of 
the same size. Between the two signs the Union Pacific 
shield will be outlined in lamps with colored caps with the 
words “Union Pacific System” written diagonally across the 
face of the shield. This shied is 18 ft. wide and 24 ft. high. 
The lower half will carry the illuminated dial of a clock, The 
shield will contain 688 lamps and the two signs on either side 
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will contain 319 lamps, making a total of 1007 lamps. Twenty- 

five watt lamps will be used in the letters and 15 watt lamps 

in the balance of the sign. 
TRANSMISSION. 

McMINNVILLE, ORE.—A new concrete dam will be built 
at the city power station. The structure will cost $4000. 

SPOKANE, WASH.—The Austin-McCain Company, elec- 
trical engineers, of Spokane and others, have been granted a 
franchise for a power line from Danville to Republic, a dis- 
tance of 30 miles. The line completed will cost approximate- 
ly $30,000. They will begin work at once. 

PRESCOTT, ARIZ—M. P. Jewett of Phoenix has pur- 
chased an electric plant at Wickenburg, built by a subsid- 
iary corporation of the Octave Gold Mines Company. He 
proposes to modernize the plant, and supply electric power to 
mining districts in lower Bradshaw mountains, including 
Octave, Yarnells and others. The plant is located 8 miles 
from the Octave mine. 

EL CENTRO, CAL.—Surveyors of the Knights Engineer- 
ing Company have completed surveys for the location of 
substations and electric distributing systems in the town- 
sites of Seeley and Dixieland for the Holton Power Company. 
The Knights Company will supervise the construction of a 
termina] station at El Centro, to be used for the new 55,000 
voltage line of the Holton Company. 

EDMONTON, ALTA.—Messrs. Sanderson & Porter of New 
York and San Francisco, financiers and builders of hydroelectric 
plants, have submitted a proposal to the city of Edmonton, 
Alberta, to furnish power from a plant to be erected at 
Moose River, B. C., in the Yellowhead Pass of the Rocky 
Mountains, 250 miles west, at prices ranging from one cent 
per kw-hr. for the first 50,000,000, to a half cent per kw.-hr. 
when 120,000,000 is reached. The plant, to be installed on a 
branch of the Fraser River, will cost $3,500,000. Its mini- 
mum capacity is placed at 300,000,000 kw.-hr., transmitted 
to Edmonton over cables. The transmission lines wil] follow 
the railroad. The present cost of producing electric power 
in Edmonton is 1% cents per kw.-hr. This, Mayor McNamara 
announced a few days ago, is to be reduced to 1% cents. 
Two million dollars has been invested in the municipal- 
owned plant now in operation. 

FALL RIVER MILLS, CAL.—Arrangements for the Call- 
fornia Power & Manufacturing Company to assume charge 
of the local power plant owned by Florin Bros., were made 
by E. B. Bumsted, official of the California company, who 
was here recently. Charles Kormel, local manager of the 
company, is making negotiations for the purchase of the 
stock of the Fall River Company, a local concern, but the 
stockholders are undecided about selling. Post hole diggers 
have reached a point nearly half-way between Fall River 
Mills and McArthur, and poles for the power line are being 
delivered continually. Power for irrigation will be available 
in time to do only slight good this season to the grain and 
alfalfa, which are the main crops of the valley. Many hun- 
dreds of acres of land on the plains will be made into 
meadows under the additional irrigation by power. This 
will greatly increase stock raising from which many fortunes 
have been made here. 

SALT LAKE CITY, UTAH.—A telegram received here 
by officials of the Utah Power & Light Company indicates 
the early completion of the work of rebuilding the trans- 
mission pole line running from Park City through the Wa- 
satch mountains into the Salt Lake Valley via the com- 
pany’s power plants on Mill Creek canyon, southeast of Salt 
Lake. The transmission line extends from Park City to Eu- 
reka, Utah, and a large force of men is at work changing 
the cross-arm construction on the poles and restringing the 
wires. It is one of the most important improvements in 
service undertaken by the Utah Power & Light Company 
throughout the portion of its territory served by this trans- 
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mission line. Every power plant in Utah owned by the 
company is being utilized to furnish power for the company's 
transmission and distribution lines. With the completion of 
the big power houses on Bear River some of the smaller 
Utah plants have been relieved of a portion of the work 
they have been doing and the greater part of the “load” on 
the company’s lines is assumed by the new power houses. 
This resulted only in a curtailment of the hours of operation 
of some of the smaller plants in Utah. None of the latter 
power houses, the officials say, have been shut down, however, 
nor is this likely to occur at any time in the immediate 
future. On the contrary, word from the general offices of 
the Utah Power & Light Company indicates that with a future 
development of the market for electric service throughout this 
section corresponding in any degree with the development 
of the market during the past eighteen months it will be nec- 
essary to operate every power plant to capacity within a 
very short time. The improvements and extensions to these 
power plants during the past year have amounted to hun- 
dreds of thousands of dollars and in addition to the regular 
work they are now doing, they form a power generating re- 
serve for the Utah Power & Light Company that will make 
it possible for the company to handle a steady increase in 
the extension of its service without trouble. 


TRANSPORTATION. 


SANTA ROSA, CAL.—Bids are being taken for a fran- 
chise for the proposed Healdsburg electric railroad, It is 
about 10 miles long and will serve Alexander and Dry Creek 
valley sections. 

BAKER CITY, ORE—Promoters of an electric trolley 
line between Baker and Richland with a local car system have 
been busy here and in Eagle Valley for the last few weeks 
and there is a possibility that such a line will be built. 

SALT LAKE CITY, UTAH.—To keep pace with the pro- 
gress and the growth of Salt Lake, twenty-four new steel 
passenger cars, representing an expenditure of approximately 
$200,000 are being put into service on the various lines in 
the city by the Utah Light & Railway Company. 

VANCOUVER, B, C.—The B. C. Electric traffic figures for 
June show a falling off of 872,968 passengers on Vancouver 
and suburban lines compared with June of last year. The 
figures were: June, 1914, 3,274,636; June, 1913, 4,147,604. The 
check to the city for its percentage of the earnings was 
$6,495.97 compared with $7,076.01, a decrease of $580.04 as 
compared with the same month last year. 

TWIN FALLS, IDAHO.—The Twin Falls Commercia] Club 
has decided that the Idaho Pacific Railroad must be built, and 
17 business men have decided to go among the citizens of the 
city and solicit stock subscriptions and donations. The 
plans of the company were presented to the meeting by 
President A. L. Swim. An electric line to Castleford, thence 
through Hagerman and on to connect with the Oregon Short 
Line north of the river is projected. It is proposed to raise 
$100,000 by donations and sale of stock. 

SAN FRANCISCO, CAL.—At the annual meeting of the 
stockholders and directors of the United Railroads the for- 
mer board of directors was re-elected without change, as were 
the officers, as follows: Directors—A, W. Foster, Henry 
T. Scott, Washington Dodge, A. H. Payson, J. C. McKinstry, 
B. S.. Guinness, John A. Buck, L, P. Sherman, C. N. Black, 
George B. Willcutt and J. W. Lilienthal. Officers—President, 
Jesse W. Lilienthal; vice-president, C. N. Black; secretary, 
George B. Willcutt; treasurer, A. M. Dahler. Jesse W. Lilien- 
thal held the proxies of all stockholders and cast a single 
vote to effect the election of directors. 

SAN FRANCISCO, CAL.—Waiting for the approval of the 
supervisors and the State Harbor Commissioners, a company 
of Chicago men, represented in San Francisco by F. A. Cur- 
tiss, is endeavoring to secure the right to build an elevated 
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railroad from the Ferry building to the Exposition grounds. 
According to the plans, the road will start from the second 
floor of the north end of the Ferry building and run along the 
Embarcadero to Bay street. Turning west it will run to Polk 
and Bay. The city intends to use the block bounded by 
Polk, Bay, North Point and Van Ness avenue as a terminal for 
the municipal lines and the proposition is to use the second 
floor as an elevated road depot. 

SALT LAKE CITY, UTAH—The Utah Light & Railway 
Company now have plans in preparation for the erection of 
a freight and passenger terminal station south of the general 
office building on West Temple street. The company re- 
cently purchased a lot with an 85 foot frontage adjoining its 
general office building at a price of nearly $70,000, the pur- 
chase being made during the time when the company’s appli- 
cation for a freight and express franchise was pending before 
the city commission. Now that this franchise has been 
granted the company is proceeding with its plans for the 
erection of a freight and express terminal to accommodate 
the traffic from its Holiday, Murray, Sandy, Midvale and 
Centerville lines. 


WATERWORKS. 

LEWISTON, MONT.—The contract for the construction 
of the gravity water system to replace the present wooden 
pipe line has been awarded to A. M, Holter of Helena, Mont., 
at $62,977. 

BEND, ORE.—The Bend Water, Light & Power Company 
will shortly begin the construction of a new reservoir, which 
will be situated on the hill above Kenwood and will have a 
capacity of 100,000 gallons of water. 

FERNIE, B. C.—The Crow’s Nest Pass Electric Light & 
Power Company, Limited, will apply to the comptroller of 
water rights for the approval of the plans of the works to be 
constructed for the utilization of water from Elk River. 

CULDESAC, IDAHO.—The city last week voted in favor 
of issuing bonds to the value of $10,000 in order to purchase 
the water plant of the Culdesac Water Company. Although 
but a light vote was cast, the majority favoring the pur- 
chase was substantial. 

SAN FERNANDO, CAL.—The Board of Public Works has 
submitted a report on the acquisition of a municipal water 
plant for fire protection. It recommends the purchase of a 
well north of the city limits on Seventh street, laying of pipe 
lines, and the purchase of 3000 ft. of fire hose. The cost is 
estimated at $22,000. 

TWIN FALLS, IDAHO.—Definite action toward securing 
a new water system for Twin Falls was taken recently by 
the city council in conference with its committee and F. C. 
Horn. The plan of piping water from the canal system, tak- 
ing it from the ditch at the spillway and carrying it in wood 
pipes to the distributing system here was determined upon. 
The matter is now in the hands of the attorneys who are 
preparing papers to call an election to authorize a bond 
issue of $300,000. It is thought that the cost of the new 
system can be kept within $250,000. 

SALT LAKE CITY, UTAH.—A complete test of the city 
water mains to determine just how much damage has been 
done and is being done by electrolysis is to be made at once 
by the city water department. Several months ago a piece 
of water main was dug up by the water department and was 
found to have been almost eaten away by the stray electric 
currents. It had been perforated in several places. Inves- 
tigations led the water officials to believe that such damage 
might be extensive and so it has been decided to make a 
thorough survey of the distributing system. Having made 
such a survey the water superintendent will report to the 
city commission with such recommendations as he deems 
necessary to check the damage and guard against it in the 
future. 











